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(54) METHOD FOR ASSAYING NUCLEIC ACID, NUCLEIC ACID PROBE THEREFOR, AND 
METHOD FOR ANALYZING DATA OBTAINED BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for assaying a nucleic acid using a nucleic 
acid probe labelled by a fluorochrome, the real-time quantitative PCR method utilizing the 
method, and a method for analyzing data obtained by the PCR method in a short time and 
accurately. 

SOLUTION: A new method for assaying a nucleic acid comprising the steps of hybridizing the 
nucleic acid probe consisting of nucleic acid probe labelled by a fluorochrome, 2-0- 
methyloligonucleotide, chimeric oligonucleotide, and oligonucleotide mediated by them to a 
target nucleic acid, and so on or assaying a decrease in the fluorescence of the fluorochrome 
before and after the hybridization, the real-time quantitative PCR method using the method, 
and a method for analyzing data having a process in which a fluorescence intensity value in the 
annealing reaction is corrected by that of the denaturation reaction when the data obtained by 
the PCR method are analyzed, are provided. 
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mm i ] mmm-cnm^tLtcmmru-ym 
^mmm^m^^x. mmmru-f^mm 

**m&th z k *tH&k wmfflfc'^affi&r 
& 

[it ^ 2 ] sfcjeffiPreflwsnfctarrD-r** 

7'n-7(CA^ ry^4 -tf-S/g >L7tSfi%H<7)*S 
l&^L3«HS»h.T. »ttftI*ttH3E9!lfc: 

mxmw&tix ^hmm 2 iztmmmmmmm 

mxmmtix^msm2itmmmm<omm 
imm] mmmx^m^fitzmmrti~fm 

fcA-fry^X-tf-S'sfLfcfcS. S95ldGtar»(cis 
kk-OSOG (^T-y) fcc (ishisy) ^7-£ 
VM> £ k feftfltk -f l,S6^KOiigil^fflco^^# 

£im<^ftmnmmfemcom&mmmz tit: 

imms] mxm-ftf. 3' *iSjoy*-xg 
*sgoy#-x<03' «L<{i2' #**>#»S0«y>' 



mmimm,mx'mmztifdm?v-7'. 
1 mm 9 ] mmmmru-fm 

1 0 1 mmzmimmz -0-* +n> 

[fftgg 1 1 ] ^Sa^^T-D-ytT)^ y rf* ? 

* H 'J v ? * 'J rf5 ? I" H ( chimeric o 
1 igonucleotide)Tfc&fft£fl 2~80>«hj&» 1 4K£ 

®mmmcr)®%mmmftmx^mztifcm& 

-p-x^/^yd'y#^^w^f-b* s 2'-p-x*\M-y:f 

* ? m-* v-a-frfr* y ? fx«2'- 

~m 1 1 iz^m^wmm^)mmm<mmmx^ 
esiw)««(?)»jwi*»&t* - k *^tk -rss«i« 

[^^14] fM9~12Ofl^l^(;M<0 

[ mm 1 5 3 mtmw* tnmmteH&vam 
ztiztmuztmx'iimwm, mrv-rtm 
m*'^ 7<j M-is b y^zmm 1 4 tie® 

16] tM?V 74 3 yRCsre/w 
yy r-f -fe'-s^ a yM&£A>f yy /-f B yK 

imrn 1 7 ] w*--Tv-7<MBammii s ( 5' >t 

CCTTTGAGT TCCCGGCCGG A(3' )X{i/aV(5')CCCTGGTCGT 
AAGGGCCATG ATGACTTGAC GTQ'JTftilMSBl 6tfB 

HMSB181 S«SS#ff^8 0~10 0T:. 1- 
1 5flTfc43WS*l 5-1 7<7)U-f^*U^{CiaK« 

[«*«i9] mm&tRKAx&m-mi 3~ 

1 80V%fixAn«tiES^W^i«j8S«l^*S. 
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mm 2 o 3 wmm^mm^th^-v v iz& 
^x, m^m2-i2(mtii>nmii^M<omp'v- 

imm2 1 ] ^/t-rn-r^^fxuMts 
mm 2 o tzmammtoi&mgm* ? ^ . 

mm2 2 3 i»io$a (polymorphism) Xt± 
(mutation) SHH»3fL<l4«&r**i6K: 

few. »^jg2~i 2 «>ff*ia» i mzsB&mmrv 
-^swsawc^-f ^u^-tf-^g ys*. seat 
*<^tft*»&f 4 £ k &#$k -r ^ mmmmm 

mm 2 3 3 wmm^mx\i./mmmmm 

coM^*> 1 *CE««SHrn-7'***r*-4 £ k *ft 

* 1 1- &iiw8a»^axtt/»i^*ii«« t < si 

[ff£JS 2 4 3 / v^t~7'n-yi:-t*X{ifdWS 

if m.2 3mmcr>^mm<r>mx\i/m^.mm 

[a*^2 5 3 mm2 2 ciem^st 1 

TflliBSiifcSffliro-yi^vf yy ^4 XLfck 

V^fc *«iaB(W)ffl3iaMWt:J: D*IIE*&l?«jHI* 
Iff* £ k k^iaWtli»0#SKI*/«OTW 

mm l < imzttmnKihcryf-irmjTm. 
mm 2 6 3 s««ii^#sx{4/ai^M»»w 

1 mm 2 7 3 mm 2 5 izmmmiEwmmt 3 
yta.-9tz9ffi*itli&>0&m&m79Ak IX 

[ in$3 2 s ] w^js 2~i2 mtifr 1 gectto 

Sifcrn*-:^ Xii-^cWj-Tfttz-^mft-otiW&t 
>"f I. k I < tiM*r 6 i a fcttffl-Siifcaia* 

««a»»)iiKSfflj&r s - 1 & a a t uti k * 
[if *a 2 9 ] mm2 s izm^mmm^^ 



[M*S3 0 3 Hflc^WfeStiBWi^S^^ftfcSSR 

fbt&8a?#£=5:i> ± a £sim&Mifttt$>S2 8 
xii 2 9 fci aK>vits& l < limmmmcomi 

mms 1 3 mrn-y*aB6ft*«IMLTVi 
5rV^-eHfrS^ft^ffi('^$*tif*« 2 8-3 

0 1 miztmmmm 1 < 

mm?>2\ mm2 8~~3o<?mtifrimizfm 

im%3 3 3 mm u 13-1 9^^ 1 m, 
ximm3 2£Mm<Qtm?)Mi&imiz}5^z, wm 

*s ^ k tmniiwi»aK)i^. 

Ht$33 4 3 ttfttttiftftt. ?§£$t£», XJi«£ 

ittircfc4M«JBi » 1 3-1 9<?mti&im. xa 
mm3 2 &&pmmm?mBHs&j%i. 

[ff*«3 53 PCR*t6l=*J^T, IM&V2. 3, 
5, 6. Xf±lt*3B8-12*0MitA»13Hfcie«<0^ 

KfS^^»«fflk Sraf^g L < f#t«6<a»- 

t»aj-t£ £ k Sr^mk-r* p c R-mmz titzwm 
(i«*a363 pcwmiz&^x, mm4Xi±7 

y ?a xixi^Rm^mytmmmm^ro- 
7'mmmmL<imwmmimkt^ ?v vjxl 
x^&t$<nmmmmmzM%i. m^mst 
mm^m^m^um-r^z t zmttz p c Rxm 

Rmt'3b&mm3 5x&3 e ®sa&>p c Rum 

imm38] mmi. i3-i9<o«*i*»i«. 
x«n«« 32-37 i mizmv>m!m%£ 
x-nhiv^^f-^tmttmi^x. mmm 

n-^-«ER;\^ ry » F»^**WltLfcttT»4>it 
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[M**3 9 3 mmsl&BBPiVTMAA&t 

x. mA ^Mzmtmitimmmyt&mtm^ 

«s*m ?v v m-$&±mMLtz®x'ftt>ti2>Km 
mmmmzt^d. ) ttthzbzmLb^hVT 

}V9 A J*%mP c R^O^tfxOr- ffmim. 

[is*js4 o j mm 3 9 izmmmn-mm 

**, K<n Ml D ife-S^ii: C**2 3 fcJSt><0Tfc 

&lf 3 9 teiasjra y 7**4 Asatwp c r^^> 

f„=fd«n,„/fh»b,n 

f D : Cist 1 ] *>zwz c** 2 ■} £1 mftzti*: 
nijrA tMzm&mmnwm. 

mwiZtim®7°v-?bJ\A 7 or a xitimm 

fden >n : nd?M?MzmZ. Bfc2tLt:m&m 

I ogi <F») . 1 n <F„) 
1 og b < (1-FJ XA} . 
1 og„ < (F„-l ) XA} , 

a. b : mmm. 

F D : Ca*3D*4V^ttCaE*4)fci*)ttffl«*lfc 

ndFM 9Mzsmh>&ft$iim%k& ^aauiswt 

*3 , 

2) ffiei ) mnm.m-%mz&Lt:w?m 

3 > mmzcnmrnmiziswh-y-A timtmrnm 
mmmwBwz v~me>mmz mtmmim 

a. 

4 ) s|c»JKm:fiH-4 p c RlBttifco*W88K>3 1- 

7A* 4 AJg»<J P C R3fr&<Dfctf><7)T- 

[»««4 3 ] awsasw:ov%r»*3ii2~i 2<m 

iifr 1 JaWBttWtfflrrn-^tffl^T P C RfcffK 
HI&84 4] «fi«BHcr>v^it«JB4Xli7(=IE 



ia*S4 1 ] m$«3 7 {zteao y r^^-f j>m 
ttoPCRij&x^^titrf-tzmtmimA oia 

««*8fettJ^T, #^M?A-fcfcit§ CJfc*l ) 
CS^3] fcftvtt «4 3 fcftAU mAtiVK- 

>f ASSWP C R^c0ft»OT-^«f¥f^ffi. 
F.-f./f. CSS3D 

F„=f./f, Clfc£4] 

F n : n&lM ?MZ&m. CR*3 ] &&V*jt [ft 
5S4 ] fci OJM*^9t3Bm^ft*^l4St3B«b 

as 

[fi*«4 23 tlM»37fc£ttay™*4A£ft 

fi<)P c R*^-c#^^T-^^IB»rrsW^4 1 IZ 

imvmizti^x. 

1) Cfc*3D*>*^CI«4)t:J:»)JWiJF*ut« 

In{(l-F„)XA} Cgfc*6) 
in{{F n -l)XA) («7) 

mm. 

im%m4 5 : mms 9-4 2«w#i*»i3B(ta« 

<o y r;p^ >f A^aw p c Rjfi&yt&bW- 
Jfetijv^, PCRffi(cJ:0ii1i§ii^Mll&, 

iojwitfiv^, mmmmmx-mmg* 
m&thw&* wtm&mmizm-mmb ix?*. 

<m zmmmim&LxmiidiLi-dF/ 
dT. f : mmm. t : «n) wiem^u 

■T6 y r^-f Ajeawp c r^^t-^ 
cn*^4 6 3 m$m9£M®<?)T-?mmiz 
mmizx *) zmrt&mz. mm4 1 m 
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«4 2tei3»W-*jBff#t£fcJ: *)T-9%mi-$> 

a§& mm 5 izm,<Qr-?Mmmizx 

ZZbZmik-t&VTfrfi'l A^fiW p c Rcnm&k 

i m$m 7 1 mem 3 9 fciessor- ^unwHstc 

iOf-^frlWft-iiWL »*3H4 0fciaM)-?-* 
WW6ri6t:J: 97-*HW*Sjig. »£JB4 l icE 

54 2 l:il«f-»Sfci 9r-*£»#rf £ 

42,45 cDMit* 1 1 atiess<o y t>v 9 4 umm p 
KttoSBEfrf WW S i t £ ttft t -r * mwrni) 

& 

ie«o3 >ea-^«nrna«MW»»sv4 its 
[jmoBN&Wii] 

[0001] 

nfdtmT-a~fmwm\zj^ yy ?a xs-ttzt 

§ . t=5r£>*>, vvf 7*0 *M -fe'-v- a VWftfcfcttiflt 
Vt>UA (devices), ^^^^^C0-o 

flttrsa, mmmv&Emzyv^&kixm&i 

[0002] 

imnmi mm. mmxmmztifzmyv- 
7m^xmmmM%.?&%wmk&mnx^ 

(1) Hvh/n^f^ 



[000 3] (2) -f y^-*l^-^-*S(Glazer et 
ah, Nature 359:959,1992) 

<0^*fe*tLT, xf^v,AXn-?4 F (X 

HE^, 15*. 7^. 4 6~-5 1^-x, 19 97 

¥±tt) . SYBR R ^>J->-(Green) KLightCycler 
™ System; 19 99^4^5 H, n^j. ■ 947? J 

t 

[0004] { 3 ) FRET (fluorescence energy transfe 
r) Srf Wt^M (Mergney et al., Nucleic Acid Re 
s., 22: 920-928,1994.) 

*m^m?mmxmmzfix^i> z.mxu-7 
com-narnxmit. FRZTmm&Lx. x* 

ttot?£* t)*o 1 ~ 9 MfcfvC; W x V 94 Xfh 
Zoizmztix^z. «vr, -ifffimrv-XW 

mmmz/\4 7094 xt&t m<m%,$M<r>m. 
o , mmztfrnmrncrymmizitmri . 

[000 5] (4) *^f-3y*ife (Tyagi et al., 
Nature Biotech. ,14:303-308, 1996.) 

nmhhnx\ ru-7£»k ix^7-v>mm 
(hairpin stem) mm* x o &s&sm#mi*ti 

(J, Forster*mx^/^-<?)^, Vdf*-^-ft3(W> 

«3&y:* <*ft«)Ts Forata^Wx^/Hf-CDtSifttf 

[0006] (5) T-t'XOHm (Davis et al., N 
ucleic acids Res. 24 : 702-706, 1996) 

r- t'x« , * y ^ >srf - f so 3 • $mtzm%&& 

^, JHW? 1 8«&^!^if-£:frLTIS&U: 

rp-y^^Ui. i*i*7D~^-f f y-iaa 
fflLfc. 3' 3idB(^t%e«»S»(ait^U3»ft^J: 

F I SH^rS (fluorescent in situhybridizati 
on assays), PCRj)^ LCR^S (ligase chain r 
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eaction), SD#}£( strand displaceient assays), 
W X »J X 4 -te'-i^ a y^i£(conpetiti ve hybri 

[0007] ztit><oum&, m&Hstntmztiv 

it. 

10008} 
[0009] 

um*mkni&#&m *m%a>\±. mum 
fe?gfSiS$^«lf7-n-y!()ig6WS^\^ x y x 

(«H6fl!BI5B») m*)s HJ&aflSMcfelvttt*** 

mziem&omm*. m&mm 
£itcm<7>MM<vmmzmmmzm-f& t 

[00 1 0] BPfe, *JW!(i, 

1 ) S^ST^i82:ft^&&Xn-X£fflV^Me] 

jESffittjv^T. Mffimru-7mmm&^ x 
yr-f xurtse, abee***, **>«Kfc«*s* 
sa«ro-rc*D. iraESKrn-xfcwwjswc 
;WXyx-fX£-ti\ A^fry^Hf-^gyfr^tfc 

[ o o 1 1 ] 2 ) aBte6*cawsnfe«Rrn-r*t 
■Ul^fcyvfXy^-f XLfcfc*fc:. ffi&g&x 

3»7°n-Xte, *«5l^CtJV^«rS!9BKft*T« 

wssaRfcA-rry^xufcks. snxn-xt/N 

4 X'J X4 XL£f^®0;®K§aa>£> 1 &UL 3tt 

< 1 t> 1 mm** t,ii/z. m£ru-7<7imm\ 

[ 0 0 1 2 ] 3 ) $itXo-Xas3 ' fclBfcfevvta* 



[ooi3]5) s**fc*cfW3ftfciarxn-y# 
wwflKt^w x y Mxvtzk* ±mm%m 

aKjtiriJO. ^i«i£xn-x#, mesttSKCA 

-<XyX4XU:k#, 3»*i(MWMc**V*TXra-X 
y y 7 Ka£ft®»H££ft4^< k fc- 

k &itmk-ri»®^K^«a!i^ffl^3fefe«-caii 

**ifc«KXn-X. ifc. 

[001416) aiTn-rw 3 ' ^SJtStfGXfi 

5 ) izmnmmmcmm^mmmTmm^ 

-X, 4fc. 

[00 15] 8>«ItXD-X#>\ 3'*«oy#-x 
« L<fcH f *^yjK-x«3' Xii. 
3' &M>»#-Z<03' ^t<<±2' gSS^rtKS* 1 

[001619) 8S*»gffl8KTn-X«!>* 'J X* ? 

i ) ~8 ) mufti mzm,<Dmmmv>mm%m 
i o ) ivzmzmmifctm&v-ii-x+frxv 

K » 2' -0-X^>r y ttfVttY^ 2' -GHXf- 

i i ) flffls«efflfl»ra-x«*y^^w*^r* 

tf^y-y^^-yd'jf^l'hf-H (chioeric oligonucl 
eotide) -Cfc*«fE2 ) -8 ) <^*l*> 1 flfcffiB** 
6«^?gJKS!l^W**fe^TSi5$iXft«Xn^ 

x, 

[00171 12)*J«y»^*yrfJf^Vhf'K^ 

2'-p-^f-;^y xy ^f-H, 2'-o-x^;^y 

rfjf^Wf-Hs 2'-p : /fWJ^?V'*fK. 2'- 



!(7). 002-1 19291 (P2002-1 19291A) 



7o-y, 4ft, 

1 3 ) lug 2 ) -s ) miifrimzimwmmsm 
ry r-r -fe'-^ a ywm-mmm%<r>m,cr>m- 
a. 4ft. 

[00 18] 14)EFlB9)~12)<??Wia>lE£12 

4 x$ # , A-f r y r-f -fcf-v 3 i^es trcaata 
<9»KHsKrik it. 

•?V ^ XZGhffii 1 4 ) fcfE38«IMf»9igJg«l 

i 6 ) r y r-f -tf-s/ 3 ^araffc/N-^ y y ?a -fe* 
5) fcsm^s^^ioiigai^ffi. 4ft. 

[0019] 17) 'Vkrt-ro-TVWHHSW* 
(5')TCCTTTGAGT TCCCGGCCGG A <3')Xkt/&tf <5')C0C 
TGGTCGT AAGGGCCATG ATGACTTGAC GT(3')T#>3>ffiKl 

6 > fciE«osw^e«asais^. 4ft. 

18)»*lfcWWW80--1 0 0t:, 1~1 5*T3!> 

&*rie 1 5 ) ~ 1 7 ) wrttfp i 3£ieifc0Bns« 
4ft, 

1 9 ) HttSffltt*RNAT*4Ui:i 3 ) ~1 8) 

t*u&> i m&mirMmtmm&jm* * ft . 

2 o ) mmomzmfetz* •» h iz&^x . mi 

2 ) - 1 2 ) <mtlfr 1 «ClEttS5«Wrn-^ 

xiift»i-*i t trnt-t mmm<ommmm* 

»K 4ft. 

2 1 ) 'v^ , «-ro-rt**^«w»r*BiiE2 o ) 

[ 0 0 2 0 ] 2 2 ) S6«®^M(polyiorphisi)X{i 
feWC, ftSB2) ~1 2) <0fl?#l*» 1 ^{cCStt^flaRT* 

m/fmtnfmt<\m^tim, 4ft. 

2 3 ) mmm<n$wx\±/mmmmmL< \m 

ttlWS&t'r MciJUT, ME2 ) - 1 2 ) £DM;h> 

at i-4as«i«a!K)^xi4/ftiflfla t l < «± 
»rr**?K 4ft. 

[0 02 1] 24) ^yy^-YHf-^gyRJKMtjS 

flirts ftJ6<^/w^-rn-y xiiftsrta sna 

2 3 ) 

L vK 4ft, 



2 5 ) tuf£2 2 ) mmvm&zx <omti%T-?z 
mm-z-xmiza^x. wmmmmm-mmzti 

isSStra-fb^ 7Vy4XLH.bS*>Bimm 

mm* . wwvw y y r-f x lt t*sr w: * 

*mb+iwmmr&mm^Mfm*mmi 
< iastsM*w)f-?wr*a, 4 ft . 

1 o o 2 2 ] 2 6 ) mmm^mn/^mmm 
mi<i*m%.tm%3mfc&^x. me2 5) tie 

^mmbi-immm^mxii/mmm^mi^i 
<ii»&f iajesa, 4ft. 

2 7 ) Me 2 5 > (3EttaffiiEWffil8* n y tf*-* 

ye»-*lMtt*£«IWk 4ft. 
[0023] 28) B5IB2) -1 2) 0>Wlj&» 1 JflfcE 

%)feLT^i.^. awBaBfcyw T'u^-fxirstifcje 

* L < fcSH jfc}-* J: o (»Siift«it^ t, oMfl5«a» 
ro-rtWWHH»S»««llffcllf^S*, Weil 

ttK»*>w yy ^ xs^Tgiw^co^^MSt 

-fx, 4ft. 

[ 0 0 2 4 ] 2 9 ) I5IE2 8 ) fcfS8t«^jl)£J3TA- 

ft. 

3 0 ) HftSlffrSfflt^r^^^iift^TD-T'ft 

29) ClBtt«mmS^L<ii«^a«^OiajgSr^ 
*i«i«S^6ft«x©x/HX. 4ft. 

3 1 ) mnj-yfcOJKtertflBLTv^^arc 
a*a*»swte»*s*fcm22 8) -3 0) com 

iX?fm$£th1&><?>T>Ux^ 4ft. 
[0025] 32)JtlB2 8)-v30)Offf;hj&»lJHlC 

^fcfc^k«itt^«iB8ffl£»«. 4ft. 

33) frisi). 13) ~i9) mufrim, xm 
m2)izm<vm<m&>mtzti^x. mtmm 

zbtmb+iwmmamsmm. 4ft. 

34 ) an^ft^. ^s^«4». x&MLW&m?> 
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iim i ) . xitiffi 1 3 ) ~ i 9 ) <owi*» i X 
ii3 2) tzmfommmnmimsxm. 

[0026] 35) PCR#&fcfcWt. ff|S2) ~ 
3 ) . 5 ) , 6 ) % X\iimZ8 ) ~1 2 ) «>flti4»l« 

m^mxv-xftxvtj-wzi <omm&ztix 

mmm&mmxa-xt^AXvyAXLx^h 
m&fiv&mtvm-hz. t nmt-riPCR-cms 

[00 27] 36) PCR*ftttJ^T. MM ) Xii 

mzi ) izmomxn-xzxjAv-k lxwm 
feffiK rnxu-xtrnwrniiKimmmtm® 
t^A x y x L-ovfcv trasaoSMSfeKfifc 
ttro-ra««8M8L.< ttJWBfU9i«fe'vf xv 

*^3lfiBMJMI«)iS****ffl-r4 - 1 £«fSft& P 

3 7 ) P C R^A* K -f AJgiW P C R#STC* 
6UIE3 5 ) XliH?te3 6 > lZ=m<0P CRWicvm 

[0028] 38) BiifSl) , 13)~19) 

1 XiimfiS3 2 ) ~3 7 ) tf>»k&> 1 3l{~ia««K 

mmmmrnxwrn^timmxa-xt^A xv 
xa x uzmmmmmmz . t.m 

[0 02 9] 3 9 ) WIB3 7 ) IcRtSfO U 7)V9A kfe 

mpcRmix^hivfcT-f&m-t&iimizti^ 
x. mA 7Mz&v&mmucmtffim%mt%& 

^>93t!MWCJ: WfSISWI (BIT, WE 

SBwewiakv^. ) ktwifc-ft'jT 

AjgaWP c R^«fc*<DT-*J5fffm * 

log b <F n ) , 1 n (F n > 
1 og b { (1-FJ XA) , 
1 og b { (F n -1) XA} s 

a, b -.immm. 

F„: CI^3D&*V>ttCi^4 3K:J:Miai3iirt:. 



[0030] 40) iirig3 9) iz$m<?>mE?Mn.mm 

Wfi. <JW> fc*Htt Cifc*2j fciSfcoyC 

&&M23 9) cB2a<our^-fAsawpcR*tt 

f B =fd.n.»/fh7b.» C»*2 3 

f„: CSsSl] &*W±CaW2]fcJ:y*iB§*ufc 
f h yb, n = nd&AlMz&ux, MmiKfflg&m, 

-mms hu^m^ixtzru-x-mL^A 
xv v mi&tfmxu^EXXwstm&m . 

[00311 41) iwl23 7 ) KBttoy 7**4" AS 
MfftP C RmiX^tlftT-? ZtiffitZ fffB4 0 ) 

<o Cifc£3 } ftSVHi C8fc#4 3 £fUU #1M 

&mhm>xj\fa<n$m^mhu^im&flc. 

♦ttttBU ^^Srifc«rri»«ltS:!»Stt'r5yT^ 
^-fASSWPCR^ftcO^to^r-^Wf*^, i 

£\ 

F,= f./f. C^3D 
F„=f a /f„ C^4D 

cat, 

f„: C3B«1D *«v^4[»S2JCJ:4lliE«»» 
f.: C^lD*6VitiC»rt2) t±£«EiBJW& 

mmx\ f R <m^mm^iihmm^M.mA9^ 

[00 32] 42) ftflH3 7) fcE««y r/^-f Ag 
*WPCR*ft-Cft^#ut?--^fejWf^*«E4 1 ) 

(a) CjR3S3)*ftV^4C»rt4DfcJ:»)Jtaj*Wt 

lnl(l-F„)XA) Cm^6D 
ln{(F n -l)XA} Ctfc^7 3 

*k ( b ) MB ( a ) mmmmtf-femtzmifc 
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mizmz p c RHwnm«Q9 *M&**at>* 
mmm. ma^tts^wu 
ja»PCR^ofc*^-*tw#tt. 

[0 0 3 3] 43)gW^fc^V^TfriE2)~12) 

«OTia> i afcE««s«7-D-y tfflv^r pc r tff 
mmmam&mmm^xmmmnT 

tff#iS, tfc, 

4 4 > mrnmiz~o^xmz4 > xt4fiWE7 > £iatt*> 

Strn-/^5-f7-!: LTJHwt PCR*ffv\ 

[0034] 45)MK39)-42) 
BBfcO U TM A P C R33£0>fcl64>7*- *S 

*f*t6fcBlYC, PCRffifc±"3i«iS*lfcS»*» ffi 

££ai£i-sj&&. wmx&vmzm-tmLt tx 
7x7is-±izm ixtm<7)fmM&ZTX7is-± 

F/dT. F:flBai«, t : *n) mat 

at-r* yr^-f AjatwpcR^stfjfcftco'f-^ 
mm. 

46) lffB39) (ceafl!)T-^JIWf*ffifcJ: Or-* 

Sristf-r mte4 o ) ttBa^T-^jsiffsm: 
**)?-*&im*hmBL. mm i > tssaw-f-^ 
mrnmzxvr-fitffi-t&m* mi42) izm 
mvT-?mmiz£VT-?zfmr'r%i&m, ms. 
45) tz&x^-9imjfti£*')?-?*mtft& 

sibti y T)vt 4 i=.sswp c Raffljgfttf/OUis 
mm., 

[0035] 47)Wi3 9) IZifficOr-fmjm 

iz£*)T-?mm-mm, mu o ) teaato-r- 
*»w#^J:9?-**jiH^63is. fne4 1 > t 

i»^~^)B#W^J:*)^-^«rtWtijag. lor 
IB4 2 ) fcMW*-«Wf*ttfcJ: Vr-fiZfflrr 

sag. mz4 5 ) izfmnr-tmimzwT- 

[0036] 48) 8SBejHW£tet$Vvc. MIJ3 9) 
~4 2 ) ffltrfp 1 31. XiiBalE4 5 ) \ztmn y r/u? 
<f AgSftP C R JSfe^ft^-^ilWWife&WWt 



4 9 ) «ftaK?£fcirtvc. ffifS4 6 ) icfSttnigl 

5 0 ) WKaKlfefcfi^T. S5IE4 7 ) fcffiMoa*' 

[0037] 

m.m^thm^zn^x. ^mmrv-^mm 
wmzi\4 yvwzititz sz£f& . m^;^ 

■fem-^iiqMMMt n-f y y ^-f XLfc«*£>i*> 
T. ^vf:/y*K*&*fc»**4. 

mtZH^X. DNA. RNA. c D N A . mRNA. r 
RNA, XTPs. dXTPs. NTPs, d NTP 

/Wt-7°D~7. X&mz^W1-7Tl-7) , A-fT" 

mamm* pcr. rt-pcr. RNA-pr 

imed PCR. Stretch PCR. &PCR. Al uffi^J 

immtfiPCR, ipspcr. »&r9-f v-&fflv> 

fcPCR. PNA&fflUfcPCR^ A>f7'y^-tf- 
yay77-t-{iS (hybridization assays). F I S 
H (fluorescent in situ hybridization assays)^S. 
PC R^Tffi (polymerase chain assays ) N LCR^fS 
(ligase chain reaction). SD:2f}£ (strand displac 
ement assays). g^^'J/>H:-S/gyJS( c 
ompetitive hybridization). DNAf ttftflfflj 
ffl (afirFttHJffi) T'UX, SNP (X-«y7-:-«S 

ssm^M) . ^mmmmmu. ^p* 

[0038] *^Bg{cfcMTgWS^«SS:M^f-§ 

tats m^^mm^L<imm<7)miz^x. 

^fc=5rt*&So. >5rfc. ^SW^W^ii. miz 

mmmm&gsmwi, mtzmm^m^m 
NA+vTKt'ozkz^d. %<ommixi±, k 
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1 9t^fc$-f#S(0DNAf--y7 < 5:WI.-t* t T§ 

x. mmmm&zmfct&m (fiir, 

»C, ) tit. 

Jz—sz ^^(hybridization assays). F I SH^TS 
(fluorescent in situ hybridizationassays). PCR 
*S (polymerase chain assays) , LCR^rS(ligase 
chain reaction), SD;£rS£ (strand displacement ass 
ays) . *S£Gfr> v{ 7*'j ¥4 -fe'-y a y^fconpetitiv 
e hybridizaOon)*ir«W5?6ti 9W»JfHfeara*fl 

*mm\,x mm. mtmnutMix) . n 
[0040] *»sctiv^fRn«a»^ «. steals! 

tBWfc+*«SIWrt<l43t&W>if:»ad. HSkO 

aiwufcLwuii. Mi.tr. (« 
(astoi6«ftat>'/xiiiimwia±!|i3<o 

RNA^L<{iSfe?DNA«ma^) fc*S{t*a*tf) 

JJBOlO^fl^fcLT, DNA. RN 
A. PNA. *Vttit*H'\)tf3t9\'iM'V (oligod 
eoxyribonucleotides) , :t y rf y ? U^H* H (oligo 
ribonucleotides) Sjt, ifc, t^SS!^t^W<g« 

mtwr $> z t ¥x-£ i . wmmumk 1x2' -o- 
[0041] *fffiHteJ3V^Tffl*fBWi, -sicjsar 

o-TlzilllLT, flEHOfljg - fltaifcJ§Vi6ft.&«,«> 
#Mrffl^fc..&. 7/!/#Hr4> (flute 

scein) x\$z<mffim mm. 7wi/ww 

V^v-T^— h (fluorescein isothiocyanate) (FI 
TO %l<iZ*<7>Wm&m. Alexa 488. Alexa532. cy 
3, cy5, EDANS (5-(2'-aminoethyl)amino-l-naphthal 



ene sulfonic acid) } . D — ^5 s' (rhodamine) 6G 

(R6G) xtezoymm mm. ?h?*wa—y 

5^ (teraaethylrhodamine) (TMR) , f YJ*Wa 
-/SWyf^7^-h (tetramethylrhodaaine i 
sothiocyanate) (TMRITO . x-a-/?y (x-rhodamin 
e). f^fXVyY (Texas red). #7* (BODIPY) FL 
GS*&;*HfjL5- • 7*D-7* (Molecular Probes)^ 
iS, *ffl> , tfrr>-(B0DIPY)FL/C3 (F&ti£. : 
a5- ■ 7D-y (Molecular Probes) 4t$S, *ffl) . 
.1Crf-(B0DIPY)FL/C6 (ffiftg ; ^U^^y- ■ 7*o 
-7* (Molecular Probes) itSL *ffl> . sKt tf-(B0D 
IPY)5-FAM (jfStS^ ; t^i?- ■ 7°o-7* (Molecul 
ar Probes) ifcig. *Bl) , ^ft- (BGDIPY) TMR (if 
&fe ; ^U^a.y- ■ 7*0-7* (Molecular Probes) & 

m. mm) . xittamm mm. #rt*- <bdw 

PY) TR mm, : ■ 7*0-7" (Molecular 

Probes) #«. *ffl) . ft- (BODIPY) R6G <f8jl* 
£ ; tV^fa5- - 7*0—7* (Molecular Probes) ft 
*Bl) , *t£- (BODIPY) 564 (ffigfe ; 

■ 7*0-7* (Molecular Probes) tM) . 
-ICxfc*- (BODIPY) 581 (fS#S ; • 7*0 

-7* (Molecular Probes) tt^. *H) |JW5;j: 
**TtS. £^504"T*>. FITC. EDANS, 6-joe, TM 
R, Alexa 488, Alexa 532, *rh- (BODIPY) .FL/C3 
; ^Ha?- • 7*0-7* (Molecular Probe 
s) ttSL 3HB) , Jjf^e- (BODIPY) FL/C6 (SS 
« ; • 7*o-7* (Molecular Probes) & 

m. m) mzm%i>nt ix. £K. fitc, tmr, e 

-jeo, (BODIPY) FL/C3 mW& ; =£^5 

- • 7*0-7* (Molecular Probes) ftf!. #B) . *:t 
tf— (BODIPY) FL/C6 (Tf^fe ; tV^a?- ■ 7*D- 
7* (Molecular Probes) tfjg, XB) 5r<t DffilftfcW 

[0042] ti6«s« , c/N'f 7*y r-f xz#&*mn 

tf&tLXVXt>t»l. *V*V#??U*1~ FXUI& 
^^y^^Vjff-r" (chimeric oligonucleodite) T 

wzi><7>x°i>x\\ ft&ttmin:*m*vxz?i'* 

& H * 'J-y?* 'J ^ V*f - h*o«**c:^ftS€ 

[0043] lWI2^<fc^W^lf|}^§(t^^ y -3*7 r? 
f- F«iMi L/C . * D * * 7 U'JM- H"«BrlW5* 
ffi*^^L<{±*^yy®S. 4V9-?9V**sY 

y y^Sf-fi. t y s i?ym<v 5&nsm. x 9 v^y p 

0« ( 'J tf-X-g L< {ir^'> y ) ttffi***f 
S £ k* { *C S & . iFMfcfi 'J jK-^* L < lif^Jf^ y 

Ti^Mt y =f y tJO? ^ UjT^- F (2'-0-alkyloligoribo 
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nucleotides) (JJlT. 2'-0-£2-0-£8§fef 6. K2 
-Q-TA^U^st ]} rfy Y (2-o-alkyieneo 

l igoribonucleotides) s 2-0-^.yi^:t y if y sK^C ? 
V^-f- K(2-o-benzyloligoribonucleotides) £M^-fl> 

ifci^sft. siM-y^^i'^f-Htt. *y :/».># 
9 vnmnmnmm l < y 

U<tt<^y;i*-c«* (x-tvus&y) Sivcus 

fcfTC&S. v^tt. ffillctt. 2-0-T/Wf 

/M-y y#*?U*f - KwSrfr'etK 2-CKX y 

=fy #7 ? h , 2-o-x*7M- y :f y ? u*?- 

*y ^yjfor^M-?- 2-o-T>Nf ky:*y a* y # 
^ ? u^h- K<o*Ttt. 2-o-x^ y^r y a y # ? u^r 
f-w. s.t/ : 2-o- / <>>'Vi'3ryrry^3f^i/^b'* { . 
»tffs»ctt. Mr*+n,*vzty (iil 
T. *t=2-[Htet y rfy * jt ^ k k *iw s . ) 

*) , *wmtmy°v-7wu y y r-f -tf-y 3 y$ 
*W»Ltr4. A^yy^H£-v 3 y^ASiiis 

<>>?, zne>zmjrt-zt><r>bl- 1. 2-0-r/Mf/^y 

=f y # 5 ? U*?- K , 2-Q-T)V* \s>*VdV#5C?ls 

2-0^yx;^y^y^?VtfK{i, 
<92fi£ (Nucleic Acids Research, 2 2 2 24 
~2229^-^\ 1 998¥) Td*?**. 
GEN5ET(tt$&tt> (77>X) #gfE£f£§:tT-?TV> 

Lfc. 

[0044] 2-o-^f-;i/^yd-y^jfi?v^f-K 

(klT, #fc2-0-Me^yrfy^?Wf-Kfc^?. ) 
oJ: -5 Wm%h.t:RN A y if^Jf^ 'J * ? v 
H<o+te^«*t*«9l«sair o-^ii±t R 

NAmirRNAtfajftgefflHSfcjfi U**0*fl*> 

fl-C**RNASS£. 8 0-1 0 0-C, JF4L<tt9 
0-1 0 0°C. *Sfctt9 3~9 7 , CT\ 1~15# 
If. *r4L<li2~104HHL ftjlfc«:3~~7#fa, Jd 

mm LXRNAvw&fflmmwttz z. t a^vr r y 
[0045] Kfc, *%pmimyu--7ff)^ j\a 

*SrS{C±<fl.^i6fc^W-f-7°D-y (helper prob 



e) £ ; W ^'J ^4 -fe-v a yHJSifiSfcS&M-S £ fc 

awe**. Ajwc-rn-TVfctyrfs 
? y ^r^^ y ^5 ? k , *y =f 

t»«:*y^^^f"i«-ct j:v\ «w«-y^ 

7\sit+Yto-WtLX. 7*7-H (forward) St 
UT (5')TCCTTTGAGT TCCCGGCCGG A (3'). >W?7— 
K (back ward) M^t<tty^'-^(reverse ward)S 
i: LT (5')CCCTGGTCGT AAGGGCCATG ATGACTTGAC GT(3') 

fcWtfc* y rf3r ^ U - KWJBKcM k , 2-0-7 
^af >J :f y ? k^f - H . ^{^2-0-Me^ y y # 

ii. »fc»attT*4. 3 5fflifiitJBi.6*«!>8«tt 

»ra-ytttia-f s«^i4. #w«RNA^f^ffi-r 
^rD-^s-RNA^w^y^xs-tsk, A-f 

y y ?4 *£-i, 3 VittJWW* SW-CRBiR+ORN A 
«*fcJ6fcT9BISMW^t. «*RNA»6W61 
BOpMiTRNASaST^iidt:**. KL 

[0046] ^rn-z^v^ewwyij^ 

•b'-y 3 ± t RN A«StttK*5V^r . ^S7°D 

-yk tr* y rf^* ^ y mxm y 

rfy#Jf^V*f-l«*Wl»fflV>MlT*ft. RNA^a 

u>n?t. *o>t«>c, RNAtastts^fcfft. ^>-y 
7 yens tt *»&a4 r y ^ -s-^ a vras^ffo 

tm<0*»W*tSi, RNA<0«g«BI»fc?aFi«Wtt 

«**ifefc«<T»v«ircA-f ^y ^ 3 

ySE&ffdik*^Si|.. ^tlt, RNA^^TffiJt 
^^SfcfcviTA^f yy^-tf-i/ 9 >»*fctSIK« 
[0047] *?»»orn-roaaB»tt 5 ~5 0 ?* 

0. »4L<filO-25, »C*F*L<ttl5~20 
T**. 5 OfciHiiiS^tt. F I SH*jStffiV^fck 

-fe-~> 3 >mm i%,<%*). M$m&fck% < a & , 

[0048] -?-i0rc?-y^S^S5lJ{i, #6t|1SRfc# 
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-ytfsrnmiz^rvnxLfcbz. (Dm 

Tn-ycDmmmtfmzti^m&mL (2)3 
cDMtvm&mv-KKbh i*f<0G drr-y) tc 

[0049] *m&im7v-7<7)-* y :0? 7 

3§T'#£. MUX, fl^JftS;, 7°9X$T«?*-, 

(Tetrahedron letters, 22^, 1859-18621:, 1981 
*; Nucleic acids Research, 14^, 6227--6245H, 1 
986*) . 3fifc, *KS;hXV>4S«&aH»*«!» 
T^i. WfST£>& <«itf . ABI394(Perkin Elmertt 
18, USA) ) . 

[ 0 0 5 0 ] * 'J zf * ? H KStittSCHHIW-a 

^fc^T^S (Nature Biotechnology, 143&, 303~3 
08K, 1996*; Applied and Environmental Microbiol 
ogj\ 63^, 1143 — 1147K, 1997*; Nucleic acids 
Research, 24^. 4532-4535K, 19%*) . Ml 

if, 5 ' ^zm^&M^m^itim^it, % 

•f , S»:fot 5 * imo l) vsafitx^—t-i: u 
X, 0S*Jf, -(CH 2 ) n -SH£$A-f&, ^fi^OSAttii 

F • r-f 7r-f h* • l—pyh -^yA'-- (Midi 

and Certified Reagent Company) ) . £<D%a\ nJi 

3~8, MtL<\tbxhh. ^(o^-^-izsnm 

b lz£ DflKU:* U -d* 7 I/** VZ&$X'% h . ; 
<n X d fc LT£j«3 toffl*fi*-C«B3*ufc* 'J 

[005 1] ^y^^M^t^' 
XXJir:** ^ U tf-XO 3 ' fiC 0)0 H»c;V<— 

mxmmib mmz uctmrs*vc n*«rciMKft* 

HALTijiv^ (^H?yH - if— H7H7h' • w 

-i/'yh • (Midland Certified Reagent Co 

mpany) ) . 4fc, U>-^Sr»ALT, y>TOK>0 
H»CX^-i: LT, 0fxtf, -<CH,) M -SI«:»At- 
*. .I:h.f>Wi§£, nte3~8, 3rAL<te4~7T'S> 

&«3efaf»4*«oi»*t»As** £ t iz x *> mm 



■fS^-. *?M«[ mUX. Uni-link aminomodif 
ier ( CL0NTECH&3S, *ffl) , ■ !J#M » b 

(FluoReporter Kit) F-6082, F-6083, F-6084, F-l 
0220 (t,vf*ti=EU?*.*5- • 7n-\ (Molecular 

Probes) tt«. mi) ) *m^h<r>tfmK'h%. 

X, ^£&oT3K*y=Wx?M-?-FfcSft£ 
mtt?m'&2itZ>ZbtfX'%&. rn-y^K 
oMrtCSbCtafiH'-S-WAti £ i: t>"WCft6 ( AN 
ALY/NCAL BIOCHEMISTRY 225, 32-38M (1998*) ) . 
[0052] ULLcoJ; d UT*»H«8»m- W 
iWCS*A*» * L\xr*-7<vm3&. 3' X<4 

^tix^h^mum^Gxncx-hthff>Thh. 
5' xwtwmzti. 3' m&m&tix^%^%> 
3' *sg^oy^-xx^T^^y^'-x«3 , a 

2' ii^WO hs^ y «t«l tT 4, i < M-c> 

[0053] #BW<G8S*rn-:/fcL *fc«BM©!f 
ttT-^<, mmmcOPM (polynorphisi) XI4/at^ 
(lutation) £)Bln^U<t4«^i*ftKff3aK 

wmvzi. mzmmmmmmTJW * idna 

f-yr(Ke« ML 43^, 2004-2011^- 

1998*) ) Izi&M-fhZbizXOX'om^cWm. 

^fflv^TSW^KcO#S (polymorphs sb> X«4/aOTC 

m (nutation) zmmL<imfcf&i5m&mx® 

M y y 74 -If-ya , GC^r-SiWW- 

B^asro-ys:SW«KtA^yy^x$-fr, % 

3HIK*«3&<-*ii:fcJ:'), WMnm. (polymo 
rphism) X{4/ai^EM (wtation) ^»*f^t<{ia!l 

j&f s ; k *»f * * . mmxut, mm 14,15 

^5rv\ fcit', il+X«*«fc/T~yigax{ii-h^ 

C^T, C^T, G-*C, G«-C<^S, XttBI, t 
ltMM&M (single nucleotide polymorphism 
(SNP)> %b'CDm (polymorphism ) mflffi%l< 

*-VJi-*f/l>rf-h (Maxam-fiilbert)S, Vr^v 
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[0054] we. *mmw&?a-ymtmm 

<7>§>m (polymorphisa) ftt^Bi (mutation) 
L < ttjBW-ftjWg* v McMTStf * £ t fc i "9 . fl| 
mm<Dm (polymorphism) Xtt/fttfBR (nutati 
on) t«H^fL<tt»et4l»e*»bi:LTlHlt:« 

[0055] (polymorphism) 
Xtf/St^H (mutation) 

^. **VC*#5itt. (polymorphism) 
( mutation) SrPtfpg L < iiSlSTf 

[ 0 0 5 6 1 *^BBio#s»i, mmmmm 

(polymorphism) XH/R1f$m (mutation) ^fStlpg 

^STD-y t ; w y y ^ XLfc t & oRjsifcjft* 
»£flfc©**;vf yyjyxt/ovjr^k* 

£i£^fc^l>§lfiM<0#M (polymorphism) Xii 
/mFm (mutation) *jff*f$L<iiW&*-Sffl£$| 
ST* 4. 

[ 0 0 5 7 ] xmnmn. mmme&m 

(polynwrphism) Xtt/atf£S (nutation) £$*fpg 

^y^xLTv»ft^h*«»6»«ibestt6«fcA») 

[0058] *»#»>BM7 , n-^4B* ^ 

W*>fti>. MBrf-mi (geneexpression) W-^'jy 
7\ g£B?g (base sequence) g^fSW («u 

tation analysis) , (single nucleotide p 

olymorphism (SNP) ) % fc'O^Sgflr (polymorphism an 
alysis) sJfcttBYS*. 8SJ(H£HIt^.* 
(f^) fct/C«W*£fcfc?«. 

[00593 mmmtTv-^mtxx^ m 
yx^mmm^^zit. jjcyy^'x *yx^ 
w sy, tfyr/i^rsy&mjfyis^yfca 



vtfyxim. y ymmzmfct* * h . n> 

^AUcrn-y^SJCS«. iii)7$/*H$A 
LKXJA Htf^Xfcfi, PDC (pyridinium dichrom 
ate)*A. TSyaCOiT/UrbHaHIALfcrn- 
TfcRJKStf* . 5rf fc<fc 038?* 6 (Fodor.P. A. ,et 
al.,Science,251, 767-773(1991); Schena,M.,et al.,P 
roc. Natl. Acad. Sci. , U.S. A. ,93,10614-10619(1996) ;McG 
al.C.et al. ,Proc. Natl. Acad. Sci. .U.S.A. ,93,13555-1 
3560 (19%) ;Blanchad, A. P. , et al . , Biosens. Bioelectro 
n. ,11,687-690(1996)). 

[0060] wmrM^u~7*m&tmx.7v- 

%x*%t. z<7>t'U xfcfc^rii, ro-^4se. ft 
Mtt x 0 tzmmzti&i * a izmznx n*« 

[0061] £ WKf XfcfcWCfcL ^««SSKr 

-3««rD-^ ag*>, «s<«H t K , -3>(rjagi et 

al., Nature Biotech. ,14:303-308, 1996)^*^t^ 

^iMCSItll. -tire* ^wi^^T^M^ 

[0062] *aW>-?^^ X*fflV*4SBS&*&**: 
A. cDNA. rRNA^c9l(6trt«#tf$?££<9 

A^ry^x§-ti,^tTS.s. £ixfc«t'9, 9 
fmm&mtx%%amittf&c\>9. ^commit 
Mfrbwmm0m&fimk%i. -mm 
muzmmmm%z*wmwmr'a-7zm. 
w^^iztizx'o, -&£&<<r>em&0m& 

mi£?&Zttf?£Z>. HiV. DNAf 7 7i:^< 
H tfflMrc««aiKW»tt!:«fflT& Sw-^fScoD n 



(t4) )02-l 19291 (P2002-1 19291A) 



Hi: OSHiiiidR^imft 6 - k **Ct* « . ■£tf>jBSSg|il8 

[oo63] ^cowrnm<7)mm^mr^ xi*. 

^ (BB6: fix) U *ftfcfl8l£fe*T^Lfc«ft 

tit. Mi.t4\ wj&nRNAfeawkLyy*^, am 

T77 (steps) : ( 1 ) SSH^jMiSfUtm 

RNA^ati«iajt&. ( 2 ) *ta>i>>. mmm 

(reverse transcriptase) fctfUT. %%&mTBM 
[0064] HS^rA-f ^tfcfc«i«)rn-^j6^ax 

itmmtzFm-ch&e)-?. i-Kx^yrt^xtazm 

7W4-te'->-g >a^3ftT^*«B*0vf 

4 x L?n6»-» o , ;vf y y ^-f xi,t fc/vf y y ^ 

fcft/M:-* £R(t, ;vf y y -t£- v g >W£Z 3 

y b o-^f h ZkX\ #W&7n~-7& tzJBdtSA 
"C'vf 7 >J Hf- v g >K&£ ft fritl Z k OfiV* 

[0065] *wjifcisvvaa, mRLittftmatm 
v°z>-7xiZTJUxt:mt&zkx\ mmmcom 

w^i^vryy^xs^s. *<o#a«, mm 

»*tfeTff*3it)6^S-B (Analytical Biochemistr 
y. 183%, 231~244Hs 1989*; Nature Biotechnol 
ogy % 14*. 303-308H.. 1996*; Applied and Envi 
ronmental Microbiology, 63*. 1143-1147H* 1997 
*) . Witf, A^ij^^-y g yom 8» 
*F0~-2*JWML *r!fcL<te0. 1-1. 0*A# 
ft. pH«6~8, *F*L<tt6. 5-7. 5?h&. 



[0066] mmuz. xmawmm-yffm 
mtcrmmm&izf^ x y xlt#«.*i*s»/n 

4 Xy y K«a**>Tm*± 1 0TOi8rtt*5« 

y ^ -tr-^ 3 >m±t& z t tfx-% h . Tm- i o 
x^mnktte.. mMt»^w}wi-*s%v&z 

0. Tm+10iC*«i.*i:Stts Mr'J^«-S' 
a«W. », Tm«Hl*«««tHtm-?' 
<Ofc«55W:Sttfci: PWK: \XH*>*ZL k&T 

**. *%mm&rv~-7k>\Azrv¥A 
x-th (^mmrv-yizttixmm&ismM 
<?» *y =f * ? k** FMiraoaaaisasprft^ 
*u mmcrv-rkvma^yv », m^m> 
TmmrMmif&x'Wi£t& . 

[00673 4fc. *<3Kfl9i*IHI:il#BKl8 0# 
I§| s ff * L < 14 5 »BK 9 0 iHSTfc * . 1 
k#Ji> A>f ^y ^ ^-^ 3 >icfeV^T*KJE«*^ 

<txt>¥i£nmm\ ifi. R«Sf#is<i^s. -r 

&mmh. m&coXolzLX, MWStrn- 

^aweasftywry^xs**. 

y ^ -ir*-^ 8 ycomx. mtmvmmmm 

&Z#ibhZkWTZZ>. 

[0068] sam^nmmmamg. ■. o . i~i 

0. 0'nMT*t«Wf*U». RJSJg+O*^£0m 
KTD-r^ttK : I- 0-2 5. 0nMtfc« 

ai«/n-7&l, 0-2. 5*>JWCffl^*« 

[0069]^, m*<vmm<7>wmmzw%. 
x. mL<r>m&<r>nmhimm<nm£7v~yzmA 

[00703 *m0mss3&>smt. fssort 

ISH^S, PCRm LCRUm, SD*ft. 

[OO71]JSrffc*0>HMW-. 
a) FISHMtafflUi^ 



&5) )02-l 19291 (P2002-1 19291A) 



ft*. flMhWKiiil^^ 

- h%?>immmzm£.mm~c% & . ^-r^suMi 

«TttftV\ Witt. Iffltft, Attflt&ft. -tO 
ft. 94**, !»7^tlf««f* 

x \ ^ 04 w^»s»ara<3fH!tt& 

RNA. 16SrRNA^L<f±2 3SrRNAXJi:-?- 

[0072] *mam&v-ym$mLmxi± 
mm&m*kmiu *ttan*»5 s trna, i 6 

S r RNA^L< (42 3 S r RNAXtt*h.60MWff 
DNAWiSrai^^^fctCiO. SSJRCtSltiWS 

x^^sm^** y* - h (cffiaiEKTa-y £ 
mmx, A-f y y ^ -e-^a >mmzm&myt& 

[0073] m&^m^ma. mm. mm< r 
mimmmi. mm.t ix i ow oi««/m 

1, »*L<{il0 9 ~10 1 «ffl/mHC|S^tl.it 

tm. tw«<, jwaas^sKsr*. io 
^oSbtM&^-r rsft#>. tt£R£«K9#£** 

[0074] »'t^*^^m i 7"0-7'«}ftKi±. 

»fcfle#r* . asm lxiovmitMito. i 

-10. OnMSUS, #4L<140. 5~5nMlgJg. 
A0ff*L<ttl. 0nM«9re*6. 0. lnmm 

[00753 mz*miz&^x®mm7'*-7tft 

f£MM?)5 S rRNA s 1 6 S r RNA«L<!22 3 S 
r RN AXf2*«Oitg^D N AC/v( 7 'J ^ 

z<vKjm®i>imcomi fhk%* . max a <r 

^T*»»OStlfcrD-^ 5 S r RN 
A, 1 6SrRNA£L<i423SrRNAXli*ft.tf> 



[0076] Mta^J: o iz ixm&$iit:%ftmco% 

14fcBB*«£**fcifcflM-* . 5 S rRNA, 1 
6SrRNA«L<l±2 3SrRNAXtt**l^<^«tS 

^DNA^ats^wwffftMfc^itwri^fe-c* 
s. 

[0077]$. *»»fc2*v vt . ft&flt&«axtt$ 

7"P-^i:#^gPft05SrRNA, 16SrRNAg 
L<fi2 3 S r RNAXI4**l&*MMrFDN At«/N 
4yy^-t'-^ 3 y3rffl*W:vW. *58W 

&£H£$fl^\ W£tf. KH 2 P0 4 . K 2 HP0 4 . NaH 2 P 

18. ft. 3^h-f*y»«»lASW*y<oiHW. 
rat. immv&mm. w=tf*5y»*wi£ 

[0078] nwsmt ixn. y y^^«. m 

-y 3 y s fret^ m^M<r>m.immL^ 

[00793 b) pcr %mGmmt&%$ 
pcr im?foftjtfzcD£ o %mi?i>m\X'% 

^firvv KJSm^^m*o^^^^y7;P^>f 
ATSJ^t & fc OTS) 4 . » PCRfc {±4«^rS 
WPCRfc«BW4ttfrC*£. Witf. RT-PC 
R. RNA-primed PCR, Stretch PCR, S^PC 
R. A 1 uEWfe«HIU:PCR. ^SPCR. m&? 
7^f?-^ffiV*PCR, PNA^MV^PCRS#Sr 

[0 08 0] Boie^tiJO. awi«Rfc». ^?«ssrao 

t>J:v\ flitf. a^aite^ (WS^^RNA^ 

L<i45se^DNA»as») x{i**m*« 

<?»H^S:V/'X{i:«»*ft«OR N A^ U < iiMBrf 
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[0081] P C R# d ATP X 

dGTP. dCTP. dTTP£L<iidUTP. 1SW 
HfflMDNAJUiRNA) s Taq#y*7— fc\ 75 

^yy/^*t«"Cft* (HiiE^s 1 7^ 4 
6~5 1^-v\ 1997^. #s±tt) . 
[0082] *&5to£lft P C R#3ji±. W&wm 

^x, &m&<nm&w&m%wfc$h £ t znmt 

50T& 1 ). #*t<J410~2 5, »(=#«U<lil 

5- 2 o -c, p c r<m ?)v*mmmmmmk 

iV\ 7*<7-h' (forweird) y><— X (rev 
erse) ffiWi^fclHU/C fcJJV*. 

[0083] mats. aTtobntwrtzttf?* 
h. 

( 1 ) mtra-yvmrn, mwtmv* 

fc*r*»$*ut*sss t L < {ijfejst ; vf ^y y^f x 
Lfc««tta»05R*8aafe6»i5> 1 *n l 3 s»t , m 

mSWEBSWKQ WT-s) #2KK fc t> igx 

(2) ffl£(l)03fc. SKro-TW *S8£fc 
[0084] (3) MB ^ &KTO-X# 

(4) iS7o-^, SWaKfcMry^Xtfc 
t * s 7D-7*»Cti^TllA>( y y . y F«£ 

*0«R«aG*w«^< t h-^coG ( ^r-y ) t c 

(5) HE (4) <03%. ttttro-703' 

&. 

( 6 ) ffl£ ( 4 ) 03 fe, «Krn-705 ' *5ffii§3l 

coy^-x^L.<{5r^^y^-^o3' fi^o* 



1^0*®*** y y^ftsnx ^4. 
(8) ti£ C 1 ) - ( 6) vfimru-imms* 
vis^YtK tt&mz.m%tix\^. 
[0085] imb <6> *>*6. wm&msm 
boixi>3- mi<i&5' imtfGx&cizm 

4v-X'hh*V3Z9\'**Y<n5- 3tat. 5* - 

1- ismzftM ix a mimmizm&xz 

4. iot, 4^S8Cfi^Ts 3' , 3Ui5" *3i80JS 
[0086] #tw_h|B«0 ( 7 ) 0>&&to&Nfcra-7 

ter?j-?-t ixmmti%^£omftifci>e>x 

*4. FRETSfi4Sffl^Syr^-fA£SWPCR 
TPCRHTdi>0T&&. PCR0R«!3RfcaK7 , n 

-y^ffljpt. pcr^3. wm 

mru-yt^'/v^ xLx^m^k cr--y 
«at/w ^y «y K£6tta»&K*2uaw&^&R 

jc+iM=/N>f yy jr-r xlto* r-- y yrs&im 

b<wm>^ ■?]) v m-£fcfrt>fttm£% h.%, t x<n 
mmmimmtffiSMV&ixvh. mm. 

[0 087] ^0*6. S»rn-r*««W««fcA>f 
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±1 5iC. ff*L<U±5tw«Hfc$:*J:-3fc, 
(7) <0rD-yo«aiM*«ftS*L*ii:4«*L 
V\ ro-7'tOTmffl*s, 7"5>.Y~?>-OTm{t-5 , C. 
#fc-l 5X;*j#T-&§fc, TQ-y^vfyy^x 

*ffc75-'f'?-»Tin«+5lC, 1 5T:&j@i.& 

t , yv-rmmmimvmit i>; w rv x 
[0088] jjB(7)Hn«ro-y, «fc<6)» 

& p c Rumi^mm^f£miix ^\ pcr 

^ffl5:m%fe^t'2<X^aSSixS. *itY. 

[0089] PCR<f3»6tta*S<0PCR*Sfei:H«« 
iWESlS ( l~2mM) -CftSRjeRTSWSBECOJaiH 
4JV»T«M3ft-CVi*MME (2~4mM) OMg-f* 

[0090]$. *#|fe>P C R^CSU?, *m 
*»«f*ff-»TTmf[*««)*"C&*. £W*ta«BH 

«wop c R^tcfflv^sro-yxtir?^ v- 
i. xmrtmru-rn&tismi . s 

NP (X^-y7';-lgaam^S!) ^^-tf^^fcfflffiW 
OSMI&DStl^ S N S . *W»0 

mg.yu~70MMk lxsnp i^tsmmtmmm 
mmimm-ttiif, rv-mmsNPZ&tsm 
ntvm&mx'on^ix&Tmmii. snp**** 

i«*J t «fflti!MIA»6*&fc.* Tmffi J; 0 UK * * . 

[00913 *«»rassz<o»«i, Hute^y t/^a 

ft, PCR*ffirt*raM.tt£&X«>^frllKlil 

>-e A -^S^3RO^=5ra^# (jn» : Sequence D 
etection Software System) „ RtWlfcfcMIIU 



TM4J*?m&*x\*. tux-. *m<omfei> 
[0 09 2] ktc, #?\ vta^ ajsmhpcr 
<i. pcRtyT^-fA-ct-^yy^stsafe 

jMU3f^<OJ:5SriBBrtJ:V^ Witf, ABI PRISM 
™ 7700 SSie^ffi^rA (Sequence Detection S 
ysten SDS 7700) (A-^y ■ X/l^V- ■ 77° :M h* • A' 
^vX-fi^Perkin Elmer Applied Biosytenis#, 
USA)). 94 h^-f ?5- in -/XfAfQ^-^r 
i/ZXr ■* ? XWi&m. M ? ) 9t«te*WSf fc 

[0093]^. Kieop c R&jcEigsia. ga&aR® 

SUHiSK (Witt. S*fc9 5'C, 6 OX:. 7 2*C 
fc*9iILfH;:i:**T**. ) Tft*. 4fc, ftffli' 

xfAit »«esmt'=/'yi'-f ! ---. ;v<?i-n/ 
tc-f yx wt-$tiTffiffl£fu ayea-^fctfi/c 
[0094] ^ y tr a-^bwjr QWR-GMftEftoe 

49A*Mmk\X* PC Rectification 

piott LTayt*-?<of xrv- .test*-*-** 

S, m^£*WSSft&^l>PCR-»M?/l^t (thre 
shold cycle nuraberrCt) Zn&thWg, Ct<I*»4> 

-?TV^„ PCR*qfflRWIOIWfUTV»4^ PCR 

tzte&ammvfto. ^xmmmwm&t?)? 
v-mm^xm&*ttfs.i. ^.m^-m.<nwm 

[00953 ±m^~^m-nmcr>p c RBtm) 
a, sweo a 3 &y r/^-f Agfiwp c Rimxi%t> 

•cie-t. m-<7>miz. yr^^sawpcR;^ 
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' vf y 'J 7 MHrftMMI t ft fc § aKJSKOWHtK 

[0096] ^mmi^mmmmytmt^uc 

7k/vfry*W;CUfcfcS«Kl6*j tii, mtfyiz 
Mmth b.PC RW&VJ ?MZ&nh 4 0-8 5 

see** v^tr-- y yyn t zn&mz wrz i 

p c R«o#tM ?Mztsftim&mae&>BUBk. m 
nmwt, KieauE9o— i oox;. ■&ti<n9 4- 

*»H<0 B«teA*t4 t <&?2MUjr if <D J: 3 

wx-th. 
ess*. 

fden.n : n<fc?>f , «E<0it*ft*-8E 

nas*, iis^awwyj -y F«£##«?giLft 

I og b (F„) , 1 n (F.) 
1 os b { (1-FJ xa} . 
1 og„ { (F„-l) XA} , 

[01013 

a, b -.mmm. mL<i&am. ±*)mi< 

iiS«»r*4. %LX, A- 10 0. b = 10cofc# 

a. i (f„-i) xa) {%) x-mbzti 

F, : CSsS3 ] h&^\t iW&4 3 (C* O&iKStlft 
n 1M 7 M£«ft ft«3Bfifi:«#* S W49&BM: 
*0 . 

( 3 . 2 ) me ( 3 . i ) asnxHUMewcai 
(3. 3)mme.<ammm£isftiwi'AXkBL 



$^xf/jw&¥thT?*T 7 r t*tf t cot* 
[oo98] sszawwi, *im ?Mzm% :m 
ca*3 3 ft*v^tt c»sc4D tftAL. #^yr;na 

[0099] F„=f n /f a CIBW3D 
F.-f./f, C&sU) 

F„ : nifctM 9M&SYth. C«3 ] jft6V*i OR 
2 3£J:£ffiiEidttSWE 

f a : CWC15 J&4U4CRS2] fcJ:S*E«S£*& 

SRcofcOT?*** 8 . ilfttik «i*T. 10~4 0"»M? 
/KOfceD. 5~-3 0tM:?;NDkO. JOiff 

jifcl42 0-3 0-9-'f^;W0t<OA««M*<l4» ) 
*L *»Sfc*iVvctts ±IS55ii-C4l^^ft*a}fflay 

fe*trfcWT*6^ C**n fc&vili CSBS2D C 
[0100] KSEOWIB*, 

(3. 1) CJteS3 3fc*v^4CJfe$4JfcJ:9KHSS 

] n ( (1-F„) XA> CIS^6] 
ln<(F n -l)xA} C&sm 

(3.4) p c Rmmwmmn 

&*tSr-^»ef*ffi-C*«>. *LT, (3. 1)- 

(3. 2) -<3. 3) -o. 4)mpt>%mm 

[0102]fjf2(3. 1>~<3. 3)<0««eii. 

mt bx?77mxmmmizm-w/xtem 

(3.4) etilBTW^ftfcmUMtt. ^=3r< t fc 
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TvT$&tt. m o. 4 > x^titzmmmm 

mz? y t (n^xTVA ±izi&p Lx i> J: v\ 

C^l)*&fc«C^2 3fcJ:««ESBJBffll 
«. Clfc*3 3 *4*v|i CR*4] teJSgatfSItt 

[0103] Hffi-^IHWHStt. y ?>V94 AgM 

emmko ij rA ,* ^ Ajgftw p c r^^t^s . 

[0 104]fg4«!|ti&li, UT^-f AJgMWPCR 

p c R-m^t^n^f-mmm^mm'M.m 

ll'mm^'ft U 7;P:$M a^iwp c R^ii^av 

[0 10 5]*5«WW4, UT;W>fAj£*»PCR 
<^IWia*IH^TPCRfej»lM-ftT-^»J«^ 

[doe] *6 3ttnwj©srttK*jv^-c. wr 

[0107]^ SB7*yf«H4, ffiffla*&9J?>8Si 

OittflWIO$Mff#ie. BP*>. *»BJ<?)PCR^?:tf 

StWfr***^**. BP*>, *5|BBc7)PCR&fcJ:i3 

(Mifcf, o. 2 < c-o. sic^jaBU^tss-j-iia 

iwBMHWIS«*L'C««'« 
(-dF/dT, F T:Uffl) 

f<mm^mtiXTxru-±izmtm 
vvssm&sm* »aL<ttPCRBa6»7«p«a 
[0 1 083 MGaJttHOKS&P c R;*^? 1 -? 



tmn lx%l*%fflco 0 T>U? A A£4W P C R0R 

mv/xiimmmi>*m?>mwm\HX'bz>. 

[0109] SC. *JfflW)«ttO-Ott. 
^PCR^of-^)»$f^a«#*JfS-3yt A - 

[ono] wmms^-fmim* sx. & 

ft*, itfrfl*. 

U -y ^f-^^Sr^Jf ^ ^ t ifiX-% h . 
[0 1 1 1 ] *fc, *^WfifBT-^SI«f^, 

jRXI«t*«4*»(CU»6«5aWSlO 5 S r RNA, 
16SrRNAm,<ii23SrRNAXt4*ft&<9£ 

J±, 5 S r RN A N 1 6 S r RN A^t«±2 3 S r R 

NAwag^DNA«o3t-3Rii««j;-?'r-s&c** 

[0112] 
^SS^Jl 

A^B (Escherichia coli ) ff> 1 6 S r RN ACD&136 
MBWCvf^y^-f W^. (3')CCGCTCA0GC A 

[01 1 3] W£ru~7cr)Wm: (3')CCGCTCACGC ATC 

(5' ) ffjsatsm to* u rfr*^ v y #5 ? - k 

- (CH 2 ) 7 -NH 2 S:^L3fet)0^, ^H^y 
H • 7 r A K • ^> b • i) (Mi 
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dland Certified Reagent Company, tRES) #>j?>|8AL 
7to lit;. *U*3.7-yu-7 (Molecular Probes) 
tb&^n:*- 'J r- (FluoReporter Kit) 

F-6082 (^-rtf-FLcorotf^^^-^x-S^UX 
Xr/^ (BODIPY FL propionic acid succininidyl este 



jgfiviuo h a : o. oaf tbaa sx ca 3 au 

*fiVil/^> h B (^5i?x> h (gradients) 
* 5 A : CAfCEL PA* C18 ; 6x 250mm 

mi ■■ 254n« 



[0114] &mwm : #wifc6rt»fc(eHiiJSB 

H*£1»£o ^fl£0. 5M NaHCO 3 /Na 2 C0 
3 *g#?£(pH9. 0)fcSWLfc. SKiiMSrNA 
P-2 5*5A (7r^-7^TttM) "W^jiSff 
W *Rj6ftfc»*Lfc. jSfcSfflHPLC (B gradient: 
15-6 5%. 2 5*13) fejaT*3*rrtff->fc. *b 

[0115] 



:0.05N TCAA 
4DX CH 3 CW 



[0 1 16]HSfeffl2 

SBLTt^a^bUxyhyaX (NB) (Difcoft 
•[>«***5 0ml (M:NB. 0. 08g/10 
0ml) iflm*tlti 2 0 0 m 1 ®<?) < ) H 

n75x?zm^x. *»«JMio9«sSr3 7x:^- 

2.0ml £M?)X •y'O'F Jfcfrf- A-Tr^O* 
fit, 3 0mM'J>g^ffJg (V-tfl) 

( P H: 7. 2) lOOjul-CSfflcfc-BiSlgfrU:. B 
tt£ 1 3 0 mMcON a C 1 >-g8g«?K 1 0 

Otx 1 fcfBBUfc. SSWa^jKH^^O^ffifit 
%mi (8,1J: 3 3w, ISiW: 2 0kHz. % 
Hffi: 0. 5g^fi, 0. 5«Mfat) . **5>*^t>t 

[0 1 1 7] SSE* j e^-ht»C'»ltL3fett, ±a 

mit:. -ewi3 6x:tc^Mt^iiraasgrn- 

6X3t£fiilL4*»^9 0#ffi*Jmi 6 SrRNAtg 
ggTo-y fc fc-M y»J ^ XS«fc. * 

[ o 1 1 8 ] 'vf y y r-f -fe'-y a >mmyt&mco%. 
ma, is&imwv) t, 1 3 omMw a c 1 
^W<7) 3 0 mMo y ySMf& < y-^a ) (pH: 

7. 2) fcflftvtWgUfcfcfcSfflUfc. 8»7n-r 

nmk±m0in&*3ttxm*.*mLiz (me 

#5 0 3 nm ; 1 2 nm) . *Otg£*H 

ifc*Lfc. SlH«iai:< ±«MW>*it*«»a 



[0119] Wfc«3 

tSSra- TVflW : JM109»«23SrR 

n aiz^ y y y-i x-tt (5' jcccacatcgttttgtctggg 
(3')OMB^&o#y:*;*?l^H*r-'tf)5' stsfiBJr 
9V*+YW m^<7)OUmz. - (CHj) 7 -N 

t-H7r^ P • • (Midlan 

d Certified Reagent Company, 5RJS) *»fe«^tfc. 
W=. SCItMl fcPWfc*Hr*?-rsi-r (Molecu 
lar Probes) tfr^n^ • v I- (FluoRe 

porter Kit) F-6082 (stfrt-FL^rntT^yiW-? 
i^-S^XX-r/KBODIPY FL propionic acid succin 
ioidyl ester) COffiC. SKflte»fc*y rOr^l/*?- 

fc. ftfe*Lfc#J®lli*SatMl kPWfc««L.T. fits 
'J ^7 ^ W*^- FWB2mM.fc«J25 %^HR*T^ 

[0120] wmA 

mm)2X''&t>iitt± } mj m i o 9««a*fcisi0!i 

- T V i^E 4 2 1 YKc ( Pseudomonaspauc imobi 

lis) (■S^:^7^y^^X-7"^^t';^) 
(FERM P-5122) «OD 6 6 Offi-C*B§0 J H 1 
0 9tttPIi8S?I^L. «d«ft£ft£*imU:. 

Mutate* m i o mm#miiimM2 
tn-) iz^xmm2tmtmizii'ot^^~ 
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[0121] SSSfe^j5 

^y#* , Jrf3r^V*f'K (3 Oner) <7)1 OffiS (p 
oly a-poly j) *DNA6£ttABI394 (Perkin Elmer 

[0122] Sfc, ±I2«^DN AfctfJWiT** 

^ydf^'j^^i/^H^s" siaBHc^t-FL-c 
«ILfcTEfcS^W»07l2-^ft|||!Lfe. JJE 

CO^DNA(C*fJS-ri.r : 5^V-DNA^5' 5fc3i§<7> 

F • -9—^ 7? 4 K ■ V-JJyh • >n"--tfc (Mi 
dland Certified Reagent Company. *ffl) frkMXL 
fc. S^s =&Wj.7-7n-7 (Molecular Probes) 
fc&»fe705j- ■ iJjJf-^-df <y h- (FluoReporter Kit) 
F-6082 ( #t t-FL/C6«To tftf Vat*? x-^/I/X 
^T7p (BODIPY FL propionic acid succinidyl ester) 

*C«l^-$*4»BBS:*«rtS^"»l-) £ MA Lit. S 

fEOtfr tf-F LT«L^*^HBWo-y P robe a 

*5/ U m y rfjr ? K t A-f y y ^ XU: fc § 

[0123] 

(1) /W^iJ^-tf-i ^ g >*g«©3 

NaC 1 
MgCl s 

mx-skkwk cph=v. 

(3) 8R£*#: 

WlWb : 543nm 

flK3fc3tra : 5 6 9 n m 

[0128] 




poly f 
poly 2 
poly h 
poly i 
poly j 
[0125] 

£* 

probe a 



[0 126] 

probe f 
probe g 



5'ATATA' 
5'ATATAT. 
5'ATATA 




3 ' TATATATAAAAAAAACAA5 ' WDIPY FL/CS 
3 ' TATATATAAAAAAAAACA5 ' BODIPY FL/C8 
3 ' TATATATAAAAAAAAAAC5 ' BODIPY FL/CS 
3 ' TATATA JAAAAAAAAAAA5 1 -BODIPY FL/CB 

#*i!H© 7n- IT- 
S' TATATATAAAAAAAAGAAS' -BOD I PY R/C6 
3 ' TATATATAAAAAAAAAGA5 ' -BOD IP Y FL/C6 
3 ' TATATATAAAAAAAAAAG5 ' -BOD IPY KL/C6 



[0127] 

3 2 0 nM <xmm 
eonM mm 
&omM mmm 

lmM (JSRK) 
1 OOmM 

1. 6892ml 

2. 0 0 00ml 



51X 
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[0 1 293 lfc* Lfc . * 1 frfcfl** 

a tfy:*?:**^ tfjr ft) ic/wrur-i 

WD N A fc AW :/ >J ^ X L*5idB£SaH>& 1 - 3 
fflflttlt^ SttDNAOfiiffiHfCG (7T~y) *t 

1 1> i Jg«JiLh#fti-s j: 3 e. 3Mrn-r<o 

3tfe^TgHSSilfc»rn-7 r *sSWDNAfcy>>f 7 

fc-^JJUJg^-* .tot:. iKrn-yeDtgss?]** 

HH-3 *rO»* £ fc jWffa?* « £ i: *** 1 

*. 

[01 303 HJSM6 
[0131] 

*« y vurt K 

poly k 5 'TATATATATATT1TTGGCGG3 ' 

poly 1 5 ' TATATATATATTTTTTGGGG3 ' 

poly n 5 ' TATATATATATT1TTTTCGG3 ' 

paly n S'TATATATATATTiTrrrreca' 

polyo 57ATATATATATTTITTTTTG3' 
[0132] 





•6 




5 






poly p 


5 ' TATATATATATTTTTCOCCCS ' 


poly a 


5 ' TATATATATATTTfTTCCCCS ' 


poly r 


5 ' TATATATATA1TfTTTTCCC3 ' 


poly b 


5 , TATATATATATTlTrr^CC3 , 


poly t 


5 ' TATAT ATATATTITHTTTC3 ' 


poly u 


5 ' TATATATATATrjnrnTT3 ' 


[01333 








probe k 


3 ' ATATATATATAAAAAOCCCCS ' -BODIPY FL/CB 


probe 1 


3 ' ATATATATATAAAAAACCCC5 ' -BODIKY FL/CB 




3 ' ATATATATATAAAAAAACCC5 1 -BODI FY FL/CB 


probe n 


3 ' ATATATATATAAAAAAAACC5 ' -BODIKY FL/CB 


probe o 


3 ' ATATATATATAAAAAAAMC5 ' -BODIKY FL/CB 


[0134] 










3 ' ATATAT ATATAAAAAGCGCG5 1 -BODIKY FL/CB 




3 ' ATATATATATAAAAAAGGGG5 ' -BODIKY FL/CB 




3 ' ATATATATATAAAAAAAGGG5 ' -BODIKY FL/CB 




3 ' ATATATATATAAAAAAAAGG5 1 -BODIKY FL/CB 


probe t 


3 ' ATATATATATAAAAAAAAAG5 ' -BODIKY FL/C6 




3 ' ATATATATATAAAAAAAAAA5 ' -BODIKY FL/CB 
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[oi 3 6] *2*>jwh&»*j:3fc. ^mrnkmon 

[0 13 7] §^Sfefiaj7 
[0138] 



paly I 
poly X 
PolyY 
poly Z 



S'CCCGGGAAAAAAAAAAAA 3" 
S'TTCTTOCCCCCCCCCCC 3' 
5 ' MAAAAW&GGGGGGGGG 3' 

_S3 ; 



[01391 
probe f 



BODIPY FL/CB-5 ' AAMAAAMGGGGCG 3' 
BODIPY FVCB-5'TTTTnTTTCCCCCC 3" 
BODIPY F1/C6-5 ' GGGGGGCSGAAAAAA 3' 

bodipy FL/C6-5'ecaxxxxxnrrnTr 3' 



mm. cb> 



330 
440 



3 8 0 

4 30 



-1 5 
2 



3 6 0 



[oi4i] mm/m^wm^a>M*6Xo tz. 

(i)«3fefe^TlSiS§ii&3ts:f6BlOTn-7'<05t^*iC 

-TMUftSfi, wmmffmrvyjxLizk*^ gc 

*7-ttWW-*i:*, <ii)«3fcfe*-CWt3*iS*» 



C= { (A — B) /A} X 1 0 0Ck»m 

«f < 1 1 1 «h»tSf^t:« mmgo^W 
[0142] mi8 
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^*S3tft*t LT#3»Sf fc<OU, FITC, BODIPY FU [0143] 
BODIPY FL/C3. 6-Joe, TMR»iTtW*ifc* r 7& 



£4 








(%) 


FITC 


BO 


BODlrTf H, 


95 


BODIPY KL/C3 


98 


BODIPY KL/C3 


9 7 


5-joe 


7 5 


not 


9 3 



**\ ®}feaSf£®«# (96) B. 
[O144]Sgffi0lj9 (MW^(16SrRNA)^) 

^MB««ltm-yiOWR : *Htt J M 1 0 9tt<0 1 
6SrRNA<m 1 5 6ttBIS4»61 1 9 Oty^tt 
SMCffla-tSKYM-yflt^l 6SrRNA«36K< 
t»a«fcyWryy'fX^-*(5')CWCCCCACC TTCCT C 
CGAG TTGACCCCGG CAGTCG') ( 3 5%Mt) CD^m®] 
l~16atf2 5~3 5*M*«5 e **S'yiK 
*?W**K. 17~24««g#2' ffiM^COOH* 

H3S*-(CH I ) 7 -NN I T**LT»* Wi* U ^7 ? V* 

H ■ t'-S-Vh ■ (Midland Certified Re 

agent Company. #H) *»^.»ALfc. 2-0-MeT 

*{C2-0-Me7-p-yt , ) tfflffl-f §2-0-Me* >J 

t^a^/n-/ (Molecular Probes) tA^7n 
:* ■ V#-?-*-y h (FluoReporter Kit) P-6082 

( e-FL/c&coro \:-%yww ^-s y/nxt 

(BODIPY FL/ C6 propionic acid succinimidyleste 
r)<Dffifc s mtoMkttV-dlZtVit+YViT^'y 

re~FL/c6-egiit7t*i&H^si?rn-y^^L 

KSSrRNA; 10. 0 id 
V'p-^: #4 25nM 
affftt: 10Mt=»"*i», 
¥¥*/iUW7 7 '< K pH 5.1 
SiS: 75"C 

[O14 7]^01J1O tt'-O-tety***!/*** 



y ^5 ? 1^*^- KHS 2 mM ,fc 9 2 3 %£>JK$T'# 
T e-FL/C6T«iS& Itemfffr&RT V-7*®tl. 

zoru-yz 3 sisaawHfero-ri;*-^^. 

1014 5] 5')TCCTTTGAGT TCCCGGCCGG A (3' )<OiSK 

DNA^fliS-fflV^r^LT. 7*7-K (forwar 

d)Si0Aj^s'-rn--ri:t5t e (5')CCCTGGTCG 

T AAGGGCCATG ATGACTTGAC GT<3')Ofi£ffi# 

y zf y #5 ? U** K SrffifEP^t LT D N A^ffitt^ 

JBWtafcLT, a'./ ^7- K (back ward) St* &*>^ 

yy?-^S^Wt-TD-7'fc Lfc. 

[ 0 1 4 6 ] 3 5il«-0-Me7°o-7\ 7*7- KM 

(7*o-7T8«> . 6S 
rRNA£9 5"CT5«-J«9!L^ ZtlZTBfc 

ft. ^$J5£iStl>'*-*yX/K?- (Perkin Elier) L 

fc. MIL ±E0MWSIUarVU 6 S rRNA*JHlrtfc 

dOfe^fis 16SrRNAfc9 5XrtllflR«SI-r»i: 
tT*^<OTD-7 r i:J:03lvvW7'y^-tf-va 



125nt*ntt !» * * A, 8. 5K D * * A 



fflE<0 1 6 S r RNA(£/W 7*y ^X^STIBO#ffl 
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im?mmm9 tnmizLTmmuc 2-o-Me7n 

-7fc$fflt&2-0-Me;* y :/ jt ? l/tf* Htt. i-<TGE 
&. ^LTHSsWfetttT. #?»2-0-Me7nj-7cD 

-rv-fff^m^vz . Tte«ia3A. b. c & 
vDcvmm&Tmmmm9km®£LzmL£:. * 

7WM 7y 3 y®35K$4 LTV^S £ t 

[0148] 1 ) 3 5igg$2-0-Me7n-7 : 

2) 3 5«^g[DNArn-r: ftEl )«3 5gy£ 
«2-(Hfern-7'tHtJ6ariSf!|-C**4«s *y=f*7 
\**+ Y&t** is y #-*t«k«*i"c H*TD- 
7-. 



[01493 5 ) 7 * 7- KSHHfe'Vl'Kv-To- 

#) <0«-^2' fift#>)OHate, 
Ai (x-r/H#£) L/c-\/WN-7n-7. 

6) >JA-xa2-0-Me^V^X-7n-7: WBSQffl 
9<oyA-xf@^l^-ro-7<754y*l8«g£# (5' 

7 ) 7 * 7- N AA.^A-ro-7: ffl&gft 

W9 w * 7- KS^/w^-rn ^<7mmm t n t 

8) 'JA-^DNAM-A-rn-^: ffiTlB illB 
SQSM9 W y A-xlK/Wi-rn-r^fi^K^ £ H 

taaBEWT**^ tfy^^^wwr^y 

40t ? P^"^ FT1f)£$;ft.T^£^W*-7'n-7\ 

9) 35ti&}>X))#Jt9U*+Vi (5')CATCCCCAC 
C TTCCTCCGAG TTGA CCCCGG CA£TC(3')&&fi&E?]JS: 

10) 17Jg«if^y^y^^^f-K: <5')CCTT 

cctccg «riGAc(3')*s«flii55!ife*pr*3ryrfyiK5f 

[0150] 



3 ) 1 7JIS«f2-0-Meru-7 : mti 1 ) <0 3 5 8£ 
£>8JM«#, 3' *^M0**4tojr^**K* 
4) 1 7*gggfDNA7n-7: f*fB2 ) «D3 3igg 

»»rn-ytHtaaHEjrc***»v 3' m***, 

16SrRNA: 10nl 
fa-fi 25nl 
/V^f-^p-T'. 1^1 

ttffft: 10M 125ml #*fcy*9A,. 

8.596 U^frA^^MM^r-f K pB 5.1 

♦ 3 5aS»2-0-Icrn-r: 7 5t 

• 1 Y£g*2-0-Me?*P-7: 7 0"C 

• 3 5i£®fiDNA7"n-7 : 75X: 

♦ 1 fmm&')=t>)#)t9U*i-h'DNA7TJ-7 : 60"C 



[01 51] 



Safcfc, 03 A: 

HP(I)+ ; 1 6SrRNA, 3 58£8S|DN A7V-7\ 7*7~J.*®!2- 

O-Me 'Vl"<-7'n-7\ y/<"Xg2-tHte'Vl"<--7"P-7\ 
HPCD)+: lGSrRNA, 3 5£S«DN A7o-7\ 7*7-KDNA 

^A/^-y p - 7\ !> /<- XSDNA 7^ - 7", 

HP-: 1 6S rRNA, 3 5&g*lDNA7"p-7\ 
Ref. : 3 5&8aBDN A* y rfy #2 K, 3 5£&& 



[0152] 
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[0153] 



HP0D+ : 1 6St RNA, 3 5iSmS2-0-uyv- A 7* 9- KS2 0 

-Ife -wUK-T'o- A U/<-x*fr€-fe'vM-7'ia- A 
HP<D)+: 1 6 S r RNA, 3 5«»ilMHte7 , n-A 9*9- 
KDNA^^-ro-A "J/<-^i!DNA^M-^o- 
A 

BP-;16SrRNA, 8 5^S«2-0-Be7°D- A 
Ref. (*HSD : 8 5S&SIDNA* 'J rf'J 7 K, 3 b££& 
2-0-IeAo -A 

SaS^. S3 C : 

HP+00: 1 6 S r RNA, 1 7££$|DN A Au- A 9*9-Kg2-0- 

fe'vW*- As- A I) ><-xH2-0-!fe>v>w*- Ao«A 
EP+Q): 1 6 S r RN A> 1 AAo- A 7*9- KS 

D N A"vrt/>"t- « A "J /<- XIDNA^K- T'tf—A 
BP-: leSrRNA, 1 7gg&DN A7"o- A 
Ref. OttfE) : 17&^aDNA#'Jrfy^^l/>r^K, 1 r^sa 

[01 54] 

StfcS. 03 D : 

HP+00: 1 6 S r RNA, 1 JiS&m fl-Me^p- A 9*9-KM2H>- 

Mcvrt^-T-D- A 'J '<-x^-0-Mc'vrt^-9 , p- A 
HP+CD): 1 6S rRNA. 1 7ifi*«|2 Me7"o- A 7*9~KSDNA 

^^•5 - 7 , d-A 'J /<- D N A "VV/*- 7* o - A 
HP-:16SrRNA, 1 7&&812-0 Me^D-A 
Kef. : 17fgSBDNA*'Jrf«J!?|/*fK, 1 Y£S« 

2-0 Me /n- A 

[0155] JUSfll 1 1 ( r RNASf£o/^<0*fcttS& 0#f£. g*3TOO^£;i-*yx/l^-LS-50B&£ 

frlfirRNAS:, 0. 1-1 0 nM<r)&mmtZt%: W.H0. 1-1 0 nMlZ}S^XWM.&t:^tZbmfr 
fftKCi^vt, 9 5'CT5^Wftf^- # 6„ 5^^2-€-Mern-7-i4Hffig!l9 

&£wrie^femc:fe^£K^ic»u ioo mtru-yxhh. 
Essay*: 

3 5 JSS^-O-feT'p —7" : 1. 0~25nM 

8. 5% 'JfiJAKrv'W-WT'fK pH b. 1 
mm&: 75"C 

[0156] ^fefflj 1 2 (FISHES) CAGTCG') ( Tyf-yJ >mtfX1~)Vm\mZil 

•fe/l'Dtt^ (Cellulomonas) sp.KYM-7 (FERM P-U33 *0>l>. ) „ 

9) m'T^^TV^^ (Agrobacterium) sp. KYM- T/n/^f'JW sp. KYM-8c7)r RNASSS^^O 

8 (FERM P-16806) (O r R N A tc> ^ 4 7 y />f 3 6 Jlggf* U ^t* df ^ >J ? ]✓ jjf- h'2-0-Me7°n 

&TMcO&min35Xmei&mmtVdfT* : *i'V#Z -7": (5')CATCCCCACC TTCCTCTCGG CTTATCACCG GCAGTC 

?v**f-Y 2«rn-ytmifcWteLT«BL <3') (Tvr-^ya^^A^tttfcSivt^ 

[0 1 s P .KYM-7<7)rRNAa^C0 [0 1 58] WQ^X s P . KYM-7St/T^O J '^-r 

^*^3 5^sf^u^T^xu^^v^K2-o- s P . m-^mmmm^m-mm 

MeTo-T- : ( 5' )CATC0CCACC TTCCTCCGAG TTGACCCCGG afcfrTttftttKU JmiSfc&HMtel&R Lfc. 
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%tlt>frt>, rRNA&RNeasy Kaxikit (QIAGENtt) £ 

m^xmmiK. aRrRNAsssxrcsajsRa, 
WEjafettfcevx/t^jKHfesaDU. 7o°c. 100 

^rRNAJiU^y-y (RiboGreen) total RN A Quant 
ification Kit (t&tfcg : ^l^i^-Tn*-:/ (male 
cular probes), f9ft£tl!!4& : Eugene, Oregon, USA) 
WCWgLfc. H*»fe4h6»SJ:dt, #«»<55rRNA 

rRNAtftefttH&rRNAfcHRLfc. i^ifc 



[0159] - WHIUK <«/l> 10.0:7 
X>t9<fVll. 0.1; K-sHPQ,, 5.0;KH 2 P0 4 ,2.0;MgS0 4 
•7H 2 0 ,0.2;NaCl, 0.1; (NH,) 2 SQj ;0.1. 
•*&fil00ml£500ml yXzt t 

■ mmmmmmmx^mmit:. st 
mm* u i a^5««**k o . irawawuia 

-jM/7?X3<tf»M=SMU:. 3 0^. 150r P 
[0160] 



3 5S»«|^iJS'7 ! **->ij J }Jjt^b^f-K2-0-Ia^o-7': 1.0~ 



&m-. mm a^a, 125m *aMty*<>A. 

8.bX 'JfCfiKfi'AfA^r'fK pH 
&6fi«: 75*0 

[0161] mrmmmi 3te. mmm$m&v%z 
mmi 3 

Ht«[IBSafcM5tfDDNA-&l«ai*ffll^T-&«Ufc. * 

HLfc. *f§B£co®I?rn-7^M», «tt*y 
<0lB«^«a» (base-pairs) #1 0 0 Wvf 7y ?4 

XT* h 4 ox;c»sgLfc. m-raifflw* y 



5. 1 



wmmm. mzmwistnmx'h 

&. 

[0 162] 

^MO^n-y : 3 ' irrTriTTGGGGCGCCC5 ' BODIPY FL/C5 
SW*9=O l ?l'**KNo. 1 :5'AAAAAAAAC(XXmCA3' 
'J * l/*f - KNo. 3 : 5' AMAAAAACCCCCCC0C3' 
V 9 V-** KNo. 3 : 5'AAMAAMCCCCCCCCI3' 
(hhyponanthine) 

aaW-Vrf^l^f-KNo. 4 : 5'AAAAAAMCCCCCCCCG3' 
[0 163] *<^**«51=iRU:. **>fe, «W* 
'J^?WKNo. l~3fct$vvctt. «3KSJ*fc 

o . 4 Cinvtfi84 SScajfeWWfcSftfc. 
[0164] 





sjffl&ft&a: (A) 




CA-B) /B 










No. 1 


340 


350 


-0. 03 


No. 2 


332 


328 


0. 0 1 


No. 3 


34 3 


336 


0. 0 2 


No. 4 


3 4 5 


52 


0. 84 



[oi65] *mtzt£Kx . cum <w*.tf±«a 

Bfcfr 'J ^5 ? KNo. 1 ~4 ) £>£S&tf /XJi 
(W*tf*5<a*?AAfttfB4)'?-*) Zmrt&% 



( A— B) /Bcotf^v^. ObO&ftJ: 0. SfflM 

K*«2*a«*&. G-»A, G^A, C-T. C«-T\ 

g-c. G<-ccr>wmmmx'*^^tm^Mz^ 
it. 

[0166]3l»J14 

06^^cODNAf--yr^^O-^IS-0*t 
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£> 3 ' TTTTTTTTGGGGGGGGC5' BODI PY FL/CMW3' 5fe^g<5D 

SLfc. JJBtf*afcm-7$fctf»MfcDNA*-*:r 
fMSGMS™ 417ARRAYER (TAKARA) 5 
-Y K#5*±fc*;i< -/ r- Ltz . * 3-t S i: . 3 ' *«TC 

LXf&xU F#5*£0. 2XSDS8ML 
SJgXSfc 2 Ehfofflttfc . JSfc* <* 3 0 0 
m 1 KNaBH, 1 . 0 gtJSs6»Lfcfc«. ) fc5#ffiOft 
ft. 9 5ro*{C24J-0(1-C* > 4>. ##<0. 2%SD 

suss. *ci*eao£5C2ia-*oaittriatsvi 

[0167] gfc. ^7^<0TBS^fi6TD-^<0«.^ 

fct.-* AD, tminDNA+vrtz 

^xmjmm%.?&%&mwt&. wtq-x^z 
wmmtM7vy4XLx\^\^t%, xw^x 
y ^ xlt tS3tfe«g^3^-cGc^r-^«L 

auk*, 5L<«mra-ri:BB<iSBfc^wr 

y ^ xu30hbhh»»6 i *v » t 3«avc , 

( C > 4y^< k 1 1 -offffi Lfc^fc * UU S*»*fc 
tf> vf X y *W X fc # , XBM XVMXl 

xhM^mmmmxGc^r-mfcix^&t 

XLfc*«ffi^#j&»Mfc*>L3«*Wu:» MM* 
IgaiSSISHeG (;7T— >") XJi^r-^V <C) jW> 

t «» i ottts t sttttjisMwqfcH-* . ;o 

9bBH*ttDNAf-yriiWf3SiGMS"4 18rV- 
**Y^- (Array Scanner) (TAKARA) £$fflLT8I 

%x-%&. 

[0 16 8] mMMl 5 : *»DNAf.yr!:fflV^ 
HB»8 (SNPs) <0&iiJJ|II& 

I ) mmrnnmw •. (s')aaacgatgtg ggaaggccca gaca. 

GCCAGG ATGTTGGCTT AGAAGCAGCC (3' ) tfrfSSHS?!! 5r t> "O^t 
Wfl&Wi&MVit+V*, D N A-&-J&8SABI394 
(Perkin Elmer&SL *B) £fflWCi=ri£U 
kLfc. 

II ) SEimJ-roWB : «U<l8Sa 5 ' 3W£>4, 1 5 
M^-K£\ DNA£j£t8ABI394(Perkin ElwtHB, 



3*11) fcJBWC&lfcLfc. 3'-Amino-Modifier 
C7 CPG (/Uy'J-t— f-, *^n^#t20-2957) 
vvf. 3' 5WiOT^^y^-^f)3' &P)OHg£ 
75y-ftLfc. W=5' *S^y>-^SSr^WI5kP 

[0169] 

1) TD-X100 (100%7'yf) : (5')CCTTCCCACA 
TCGTTT(3'h 

2) rn-y-T ( laSS^Vvf-) : (5')CCTTCCCAT 
A TCGTTT(3'h 

3) 7v-7-MliB&$XWh) : (5')CCTTCCCAA 
A TCGTTT (3'), 

4) 7Q-/-G ( lSSSXV-y?-) : (5')CCTTCCCAG 
A TCGTTT(3'K 

5) TU-y-TG (2ffiS5^V«yf-) :(5')CCTTacrG 
A TCGTTT (3'k 

6) Tn-X-TGT (3*gS5XV^) :(5')CCTTCCa 
GT TCGTTT (3'). 

[017 0] III) DNA*y7<3lttt 
^flDNA7n-X£» JM**lC*»t/t. lj« 
M8MW>»a»:Lfc. DNAV-f ?Q7W-¥-§IS 

(DNA-7-f^P7V-<-\*-No.439702. 3 2fcrySL 
fcitfDNAX^'f F^yr>y^XNo. 439701^*1. 
*fj^Of-«y7 , 7M^-'CSiS. greinertt) fcfflU 
DNAf'/rfflX?^ h'^X (BlacksSlylated s 
lides. greinertt) 0±.fc. fflBTO-y^&^TKr 
A V? (spotting) Lfc. h&T&l O^fS^lE 

|| % 5 0mM«0TEiSg®?S ( P H : 7. 2) tt^L- 
^fe. *ro-y»jRK-5* > 4^7 h^^jK 
■yrVj/Ufc. *5HI«DNAf-77 , tf5««iatH6K: 

-7!^ awspwc/wry^xLirv^sttBODiPY 

A>fyyr>fXL«r^kS«fcoJ: l )fci!«Sr 

v». -tts:h%myfh. xn ?ot- 

^-■ClWRS^.6J:dfc*r>'CV^ (*»JH , «4. TIE 

K^idWBattimjawsij^ (mp-iohh-pg, 

[0171] IV) SNPstO^HiMS 

1 0 OMMaB^WSKftift < 5 OmMWTE^ffM 

( P H : 7 . 2)m \ Sr-klBOrt < fciWtfcDN 

* { m*vu a tzv-<**7fcx xZi'-ti' 

*y w«jfs«aMi (axs®) 
Wffia^tmRK (mp-iomh-pg, (tt^^a) *&$t? 

AJ-v7%m, 9 5X:^3 3X:tX3X^m^Xmt 
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pectrun; SignalAnalyticstt, Verginia) iMyxY 

-frZiifrrtvay (NEC) ) fctWfU h 
[0172] 5«HSftfcH8fcwU:. BfrfegTa? 

ifc. 1 0 0%V-yf-rS7"D-^100t- 

^»f^-*ra-^fcOTm*«lB4 1 o-ch 

ic «t U s n p s <nW$xim& IZTZ h z t tfbti>h . 
[ 0 1 7 3 ] JJIT , mm 1 6 ~ 1 9 C*JHB» PCR 

HiSWl 6 

*IW^yADNAfcfeJti 1 6 S r RN A«&f £ 
WSftlBfcLT. ^BSSSOttKaftbO (BOOIPY FL/ 
C&TtHBUfc) T?-f 7- (*»ti7n-y) * 

[0 1 74] r^V-l (Eu80OR: y;\*-*l[) OH 
H: (5')CATCGTTTAC GGCGTGGACO'J^SaE^J^feo^ 
>Jd*T^^y*:3f^V^f-Hf , DNA&(£tgABI394 

*!HV*K>hA :Q.05NTCA 

*7i : CAPCE. m C18 ;6 

SgR: 40°C 
tfctti : 2 5 4 nm 

[O17 7]gSS0||17 

T^^V-2 (Eu500R/forward : Oil 
Sh (5*)CCAGCAGCCG CGGTMTAC(3')«iIgfS?IJ3-*>0;t 
yr/r^S/'JiJOt^M-f-KOS' $JB(c&£fe* 

(BODIPY FL/C6) TS^Lft7"5>f V-2 *%S(ttl 1 4 
t tTJR^ 5 0 KTMIt Lit. 

[0 17 81H5SM18 

SSUr-^fUxyhyoxW (DifcofflR) a* 
*S*fi5ml 0.08g/100nl ) £##ti.i£8fc'i 

fc. Jggffcl. 5ml£l. 5al^fi<0S-C^a-yra 
4Mh«U DNeasy Tissue 

Kit (drT^'y (QIAGEN) ft. M^BB) fcfflVvW 
ADNAfcStfBU:. *<^ffit4*4fv F»7nh3^ 



(Perkin ElierftK, *ffl) fcJBVVC£*U 

tf> 5 ' Wtt C . -{CH 2 ) 8 -NHj 'J 

v>K • (3KS) i'WU. JSC. =6 

(FluoReporter Kits)F-6082 ( —FL/C6<7)7 , Dtr 
^IW^S'-SS^XXffl' (BODIPY FLpropionic a 
cid succinimidyl ester) Oftfc. aKflAftfr*!/:/ 

vkmxvbtmziix* *^BS^fe-FL/c6 
[oi75] ^sowns : »^tix^«»fr«aL« 

H%£#£,, -£*l5r0.5M Na 2 CQ3/NaHC0 3 Jgffi?S (pH 
9- 0) WSWLfc. SBHH»*tNAP-2 5*9A 

*U:. MfciifflHPLC (B gradient : 1 5~6 5%. 2 

sawn mTcogfrTfiit:. mmt&tj 

mMi0 5 0%«lR#T#Jt„ 
[0176] 

i 5*CHgCN 

■(.(gradient)*) :0.05N1EAA 



-^COS*. 17ng/;ulc9DNA}g}g£f§£„ 
[0179] ||*fi0lll 9 

JJJ0;MHbW'VADNA, T74~?-l#d//Xte 

?zm:£%%&7>7'< b*M 9?-™*/X=f& (Ligh 
tCycleri" System) BTMV^TfKfeaOfcPCRRjBtff 

Jt, ilS^^TA^v^TPCR^. 3K^n»(££$ 
[0 180] PCR{±^<oa>^-*yh<OA-f/yr 
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Taqjgflt 1 

$s *«ttRTJb4A»ai 6SrDNAtt, H9<7)ifc 

( 0 1 8 1 3 *fc. ±^a^tt%«tQK«>aidffi 

Taq im 9 6. 0 « 1 

i'JQitt* 6 8. 2 ttl 

TaaWtt 2 4. 0 /£ 1 

Taq Xjf-Kstart) 3.8 /£ 1 

[ 0 1 8 2 ] H. Taq jKS % . Taq DNMC>J*5— tf»% 

(denaturation) 

T"-— 'J >^ (annealing) 



s>/i i cttafto~Bng/2 0/ii) 

(»=it?-«0~2. 4 • 10%) 
0. 8/£l WttP. 0 8aM) 
0. 0/i 1 
t>. 7 it I 
0. 0^1 

A^-M yyr-Y-tf-i'B Vrn-r (DNA Mast 
er Hybridization Probes) * » b«>fcW**. SfWa 
q DNA #Vjt?--tfmmOXcous. (*tv**77) 
*1 0fl*fc#8?l/CflJVVfc. Taq X*-Hi. ? 
n-^r-y^a (USA) J: 98R5§§ftTV^Taq DNA 

BP*>. tfy h ■ A?-Mhot start) Sftd 
[01833 



2@BB(PI:9ii , C 1 0# 
5 5# 



M47 5lclDeUfc. 

[0184 3 *<0*»fcH92Ufl0fciRW:. 095. 
iM ? t Stt8R«tfdWI 16SrDNArat- 

ft. HI Hi, lM?/HR«0lJ(WfcLT, *3§»16S 
r D N AC93 tT-R* Lfc*H» 1 6S rDNAW 
ffi RHSSfiO .997 3T\ *»T J:^ 

[0 185]«ttW20 



FRE TJS^Srf Jffl-T S -ffl^rn-ycoftfc "9 fe*» 

a ) mm® : ±m?> 1 6 S- r DN A 

b) «JB7"5-<V-: 

■ 7 * 7- 3*7"? A V- E8F : (5' ) AGAGTTT6AT CCTGGC 
TCAG<3') 

• 'jA-^r^-iV- E1492R: (5')GGTTACCTTG TTACG 
ACTT(3') 

c ) fBTn-/ : BDDIPY FL-(5')CGGGCGGTGT GTAC 
(3') 

d ) m P C RflSffiff WfA 
e) PCRcO^ft: 

imcm :9 5x:, i o# (ss-ia«)», 6 o 

m 9 5X:) 

r--'jy^»S: sot:. 5e> 

JttMMtHS : 7 21C. 7 0» 
£1M ?/HBt : 7 01M ?)V 
[01863 
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SlC*0±Jt: 20pl 

MA #!M'>— (Talafe fa ta«j): 0.50 

^P-ytDiSit: 0.05 fit 
IgCl, 2 fflJ 

BSAflxwine Sena albuein)*Bf: 0.25 fflg/nl 
[0187] «**t* 1 SgtS 

m?>±mmi 6 s r DNA^aeHfowtMLT^* 
ses«p c iuh&mih* kee^Kcoa^orj ens 



5. 



[0188] fcfcOT<OSB»«fc, -fcl203*#*Oja 
HS&W2 1 

t hSVADNA (t M-^ntV (globin) (TaKa 
Baa*n/Mfift#*906 0) (TaKaRaflsC^taS) 
(OT, hh^VADNAt^o, ) (Smtttt^t 

1 0 1 8 9 ] T5 A ^-KM38+C ( y <rW$k : 

(5')CTGGTCTCCT TAAACCTGTC TTG(3' ir> 

94(Perkin Elmerftf^ *H) 5&fflV^#*t, SKS 

my^T^^y^^v^Heos' 5Na«y>« 

»(BVA"C> h A : a 05N TKAA 

fSfBV/PtVfB W^JJJOf. (gradient)*) :0.05N 

TEW 40XCH£N 
*7A : CAPCEL PAK ClS;6x250ran 

Mft:40X 
tttH : 254m 



5 ' ^ft»OH36t. -(CH 2 ) 9 -NH 2 HftfrU* 

tt*^y^-^-^f7 h (FluoReporter Kit)F-6082 
;KB0DIPY FL propionic acid succininidylesters)<7) 
fca^**tBBK***r*^-y h> fcJKALfc. mflE 

jba Lft* y ^ ? mm v b zmz-e 

X. *^W^xe-FL/C6tH(i{L3t7°5-f V-KM38+ 

[0190] gftttlOflHK! : ttfeti£6jgft*ttllltt 
B«*ft&. *h.t0.5H NajC0b/NaHCDs^»«e(pH9.0) 

ffiHPLC(B gradient:15--65%. 25#H) fclSTaftfrT' 

>e-?£#iRU:. «- 

£ , 'J =tt ? FflEHW J: U 5 0 %«JR 

[0191] 



[0 1 9 2] m®M2l 

7y4 Y-KM29 {.7 tV—Y-W) ONK : (5' )GGTTGGCC 
AA TCTACTCCCA GGO'^JMBMSriio^y zfTtti' 
'J ? l^** P *%SfcM 1 8 1 H«te£ftU;. 
[0 1 9 3]tiM9mMl 

< i ) <»m) invtw-tmrnv?}-**.™ 
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X\^WmTv-7 ( F RE T^£f!j/B-f!, -fflcDT 
SrV^li^T^V-) ^ftOfc*^r5^^-KM38 

ft. 

[0 194] PCRIiiKOTy^yhW^yj/ 
kh?VADNA 1.0/21 Cft^«Iftl~lO0O03tr-) 
TaQigjft 10.0/rl 
5(0.0/* 1 

r^r. t^/ADNAJi, ai3^*^iMBSlit^ 
mHT*&oft„ 

Taq Jgffi 96.0/tl 

SUQ&fe* 68.2^1 

TaqDM^yy?— y 24.0iil 

Taq^i'-h 3.8/il 

[ 0 1 9 6 ] ^ WJS, Taq DNA y ^ 5— fef 
liny* • 7?*&5$&ltf&5&ODN 

Avx^-A/f yy^-fe'-^ayro-y (dna ifet 

er Hybridization Probes) 3f bOt WiZ 
Taq DNA XV Xy— tf^ilOXconc. (#W*f^-y 
T) Sri 0<gfc#«?LTffiv^„ 4ft. Taq^-h 
f±, ?n-yf^t(USA) i*5!K^^TV^Ta 

q dna xv**7-*m?>imx\ znzmmmm 

§itT7 0 a C4TTaq DNA^y^ 5— VCDtt&mt 

[0197] %j&&mimita<x$>&. 
g&mmm ■. 95^ bo# 

DNA#**££ :m^\V& 

mmt, ?4 Y^?7-™i/XT&zm^x'tr-itc. 

l^ffi§ISrfflv\ ^ol&iJSIc^fyiilO, »!@3g 

ma smetft. 

[0 198] fifEc^KPCRfcfi^T, S^M?* 



fcfct 2 5iM 3ft 9*>^mg#*&!>LT^ 
on eHfcs^v^oic jBi * i k m^h . 

[0 199] 013t^-fJ:^fctby/ADNA(7)# 

stfcjaTaae ( b > - ( j > taaau:. 

( b ) 1 0-»M ^EOSHStgft* 1 i: ? 

^«biatK«ai»'t*affi. tho 

C B =F B (72>/Fii (72) C**8] 
ftft'U c,=#iM?/i*fctt&»^*oiMlt 
it. F„ (7 2) =*^-f^A<07 2X^«3raMf«. 
F, 0 (72) =10-9"-<^A'B<07 2X;ceftS#fiE 
J&ttff>ab@ftlEfi. 

( c ) Hf> [ b ) ^gT#£;h.ft£&gffi£ . W ? 

mnmtix. r^ru-^zmm/xm^ 
t-tan. 

[020 03 ( d ) MB < b ) mUX-nhiVtcZ-t-l 

{mm. mm) mnz-tmn. 

Ctfc*9) 

P<ln =1 OSlO < 1 00-C n X100) } 
Fdn =2 1 og 10 I 1-C„> 

ftft'U F dn =98«aiaSHt* <«2M£* iff**) . c 
«8 3 TftWxft*. 

( e ) me ( <j ) mnxn^titimnm . im ? 
[02013 ( f ) we ( d ) omx'vmztuzT- 

9^- XU-yi^jL^-iUY (threshold)fcL. 

too. 5timi. *«etauft^>f^/na:*fi« 

( g ) friB ( f ) oiagt-n-^tftfiSTXifttc, mm 

ttWcoaeHRSYtttrn-y h Uft^7frfMW"& 

( h ) MB ( g ) wilS^CfB* Ufc^9 7 Srrxri^- 

( i > time ( h > <7)m%xm*ftKmtmmnm.ii 

( j > us ( i ) (07mx^m^timmmm.imm 
^kr^rv-iiz^m/^m^th'm. 
[02023 ±a&yf-9*mmv 7 hv^rm^ 
x. msai 3T»fewt7 ( -^&iiWEft:9i*«R^Tia 

TO± 0 (cftaUfc. h 1 4«. JJE ( b ) » 
SSilftr-^t-EP^tft (fffB(c)jiS) Lftto 

t*&.w^, iw4?fisnmmm*\kLx 
W9)\mzttvx7*vyLiz%><7>X'hz>. m\5 



«, mm (d) ^sT^u^r-^&gi^tJt (fr 
12 (e > i>nx'b&. hp*>, mi4<?)&7vv\- 
m*t>stmmw&m mm) mmix. m% 
m%«r4 ?>mmixm -v * viz 

[ 0 2 0 3 ] HI 614. toffi ( f ) oaHTCWILfcT 

-*fcowt\ (g) «jMrcfl«tfc^97*a 

(MB <h) tOjfflg) fctfDTft*. HU*>, ft*9k 
a»^*=0. 5^XP-yi/j.*-;l/H (threshold) 

N AORj6HteW«3fcHR£Y1WC7 , 0 -y f Ut^5 

7-cft*. ^yyymm.mmm. (R2> »me 
{ i ) <oiHi-cintu ep^tfc <«e ( j > <%as) 

i<DT\ 0. 95 14TSbofc. iofflB 

[0204] mmm2 3 <*#Dj^-*jwf*&*jB 
( b > ©MsotrtTtto ( a ) <v$mt:m , 

( b ) , ( d ) «aKfe»T« i 3 WOW-*JSWttIfe 

-U\47'Vy>tXLtet£wmffi<Df63@8m (BP 
*>, TOfcRRfEU* ( 7 2^C) OfltfSftKff) £, 

>y MRfrft < itfffl L immmryl V- fc 

log,, < (1-F.) xl 

f»- [ifcsi o] x°%t>tazm . c&si 

1) Hi C^6] fcfe^T, b=10,A=100iL 

[0207] iMicvmmim i s&v i 9 (cstfc. b 
1 8tt. ms ( a ) Rif ( b ) nmx'omztiKm 

01 9tt, 01 8T»iyw:fitlWa ( d) tOiggcoJ: 

[02 0 8] fc(C % 01 9«^57*Sfc:. hbE 
(f), (s) , &tf<h) «0j8&-C*BILfc. B0*>, 

Hi 9^97t*wt«»EWfii mm^ i o gl0 
( mmmm )<oxu-y *s**-)v mt LX , 

0. 1,0. 3, 0. 5, 0. 7. 0. 9, 1. 2£H 

N A«KOTfe|if£03 *HR* Yit7D » h U 
««r»;H*fc. *tf«MISH2 0fc«L3t. C:;ft.£><Z)t& 

«hcovvcihe ( i ) m ( j ) ^st-MaLT* 

Mlffl (R 2 ) tt, «IE*^l'-y^i*-^K* 
fc*fLT, &*0. 99 8, 0. 999, 0. 999 
3, 0. 9985, 0. 9989, 0. 9 988-C&-? 

TO. 5 (ffiHffiftO. 9993) fcSUf«£ i: 
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m%mmm <bp*>, fmKt&o&rn* ( 9 
f»=fh,».,/fd.»,» caan 

?;U07 2X:<7)S3©ll£M, fdiB.i"*^^ 

;uo9 5ic<oajiayMt] 

17T&S. 

[020 5] (b) &?47)Vtzmi CSWl) fcfc 
JtSlfiE^Jsrafl^ C^3) fcftAU 

*> fc*m-f iaowrasie. ep%. tik> tmai 

1 ) x%t>ntz&*M 9iwm. f „ - c»sc 1 3 t» 
feftfctt-e. ^ ^MR*«2 5igB^i»] . c»*i 

0 ] tt C1^3 3 tfeV^t, a= 2 5 fc Lfc^fcfcft 

[0206] (d)iiE(b) &mx*%t>i\tzm4 
tiwimmm c^6) ^^tmm&c^m 

mw&. m>* Tte^ caai 1 d x-m&wm-m 
s, 

0} wm 

3 £H&£ftJgJ: < i fc § £ fc . 
[0209] «SS^2 4 (^K^SHjffft^^t/Tm 

T, 5 1 ) fiV««3^fe«K*^K3M«-ft*-p. fl 
*'^9 5-CST) ,52) mrlB5 1 ) JBHfcfcHT. » 

i^Moni (ffu.tr, 0. 2^-0. 5xwm±mz 
mm mm) xw&mzm%.-t&m&. 53) mm 

5 2 ) ^aaftSSSfctiffiOHRl: ixf^r^-i. 

8. 54 ) ties 3 > 3B&?m*m*-mtott* 

Ss 5 5) Mie54)3iS<5DM^«(-dF/dT, 
F : T : 1MB) SrrX7V-±fcS^-ri»3a 

S, 5 6 ) MC5 5 ) *fefc*>*l**#IB»fc3&8uSi-& 
V 7 h Sr#fig L , luia*^HJ 
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I 0 2 1 0 ] mi 2 3 fcR tt h?JJ*DN A<01 3 
tr-fc 1 ont-fcrpvvt, *ffi#l2 1 tl^SIOPCR 
Srfi^. HE5 1 ) . 5 2) . 5 3) . 54)&tf5 

5 > mn?>)imi5ttt:T-?m¥Lfi:i>(Dtfm2 1 

T'&ft „ 1 3 K- k 1 0 3 f-w 7 5 tH nnm&MMz 
4SBtBf!^51) s 52) AV5 3) «Oiigf 

jt!fflL^ggi!^ftiii^0*sia2 2^**. 5 4 ) cm 

&Ci<0*»*»*L, 5 5 ) JU*5 6 ) 

s!i (Tmii) Jffe!tt>WI2 3-?&S t 02 3#> 

iae-ii ozv-nwsmwTmmmh 

[02 11] 

i ) w^m^scoms^as^s^. *wm 

f - 1* £ L < fi2-0-7/I^ U^y^? U*?- h* . 2-0- 

o vm y =f * tvttv-ts: kwmm* v*** 

JVXZ? Yk*V ~s 'J ? K 

3W^t#^ y y^jj-y 3*7 ? nt* K&t'a^&ft 

&ft D N A-f >y r*4f«aiW- 7 T^L < ttflH? A'-f 

mmm-rz>zt-t>mwx\ wmnm&m 
mx'ti^mzm%x'%h. 4ft. m-^mm^xm 
mmmzmm-t&k. %m£mm%mm 
m-mm^fmrnizm^rc^ ft . *ft, *^Hf«4 
i < u aero sNPtc m%m.\mms: 
k-mmL<tm%t%mm%iim$mix^h. 

[0 2 1 2] 2) 4ft. *W«»igaWPCR*S£tt, 

a. TaqDNA^y^?— b'ti^me^sotie^ 

*&»<t>» »tt©* pc Rfc H»cwfefrTja 

b. it. pcR«o»ntt*nf<«oifc*fr»i<o 
mMxs&mpcRkai&t& k&Mmmim 

c . wmimj'u-f^mm-hmm wr, * 

*ilC5M-S«IBt «lftMB»TS ft. 

a-?*-* yyy-thzkWTZh. 

[02 1313) 4ft. UT^>fA3e*«PCR*t6 



"Cftfe*iftT-^*JB9W-ftB, -tflgmf-tffitii 

mm^x. *mm^-mc?>mmMiz^xim 

03 tHR*#«>ft**BI8fcfl-*r* f: , 

*ftT\ *^cOr-^j»*f^*fflv^ftfc^K 
«jEBBr:-J e-RMa&ft £ i: ft . 
[021414) 4ft. #f»y AgfiWP 

^mmvyy^r. 4ft. ^<om-m<r>m^r 
vfyAk Lximuzzyv *-?mn*)' s im&B 
mm. £ft. *h.tfflvxtyr^-f AjawpcR 

fiUDIS £ S»Wfcffo£-f ft i fc a*?* ft . 
[ o 2 l 5 ] 5 ) 4ft. *mv>®M%W®e>®Mm 

Aft ft. Site. SSt^fc«ft7*--*l»rJB 

yyf^xr. 4ft. zmft-m&mm: ru??& 
k txtmhteyv^-m&nmmimm. 
4ft. *timw)T)W4J±mmvcRommi 
L<\±mm.m^hk. m&Tmi&iahhzk 
^■e^ft 

[Hi 3 iwm^iiiTo-/^i>t«» 

16SrRNA<95 " 5l3S#Wbi8CJi.T 3 3 5 frh 3 5 8 

#i<^i^i*ffi?ij2:a!istft^co^3ia$s»gT- 
m-.rwtemmsm. wmstwmi&ttiz.. 

im3] /n-/tIMl 6 SrRNAWW/i; 

?a a >izm&Tu-7<nm-mwm. ^ 
2' nmoHmco^vmmmcom 

(t34 ] *«fl*a(Cj:« r RNA«@^*>aft«ft 
[05] KYM7«3lt<fKYM8»««^WHW)rR 

NA«io«iaaatov>-c«*»W)F i swmizz 
ft^tf 

[07 ] #»»od N Af- v T*m^h S N P s mSSk 

ess] *»»oDNAf-*rifflv^sNPs*aai 

[09] !j?Tt-FL/C6-CS^tftr5'fV- 1X1^2 
tffl^fcJtaWPCRS36 : IN 
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®mWf J A DNA3 tf-a : 0 ; : 

®JJB£Kb : 2. 4xl0 6 ; 

©-kirtiKU 4X1 O 5 : 

®±M±UV • 2. 4xl0 4 ; 

©JbWiHU : 2. 4X1 0 3 ; 7=? 

®±i!£Ht; : 2. 4X1 0 2 ; 

®±lti<tgH;: 2. 4X10 1 ; 

®±Ui^l!: 2- 4X10°; 

[HI 0] #Tt-Fl/06TiWUfcr5>fV-12ltf 
2 VvfcjgaWP c R*£ : tM 

SKftt. H9iRt#lfc&*$-. 
[011] *»8*>£*«PCR:^£ffliYtfl*U: 
±B§Si 1 6 S r D N A««rSJg£Scf 0. n : 1 0 » 

[Hi 2] ±bk, FRETJBafttfflv^yr^-fA 
s*wp c Rjffit:*v^Tffifflt imtmx-mm 
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